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1. PURPOSE 

The purpose of this document is to establish approved procedures 
for obtaining core samples of pond and reservoir bottom sediments 
using hand-held corers, gravity corers, US-BM60, and dredge bottom- 
material samplers. Sample collection, preparation, and 
preservation are described herein. 

2. SCOPE 

This procedure will be used to obtain bottom sediment samples from 
ponds located on the Rocky Flats Plant (RFP) and reservoirs located 
off plant site. The devices used to obtain these samples are 
gravity corers and hand-held corers, for obtaining core samples of 
bottom material, and US-BM60 and Eckman Grab (dredge) samplers for 
obtaining grab samples from the top several centimeters of pond and 
reservoir bottom sediments. Sample collection and preservation as 
well as other data-collection activities associated with bottom 
material sampling are addressed herein. Procedures described 
herein provide detailed instruction of general procedures described 
in SOP SW. 6, Sediment Sampling. Therefore, this SOP should be used 
in conjuction with SW.6 as appropriate; depending on the type of 
sample desired. 

3. REFERENCES 

3.1 Primary References 

3.1.1 5-21000-ADM-F0.02, Transmittal and Field QA 
Records. 

3.1.2 3-21000-ADM-17.01, Quality Assurance Records 
Aanagement. 

3.1.3 5-21000-ADM-F0.03, General Equipment 
Decontamination 

3.1.4 5-21000-ADM-F0.04, Heavy Equipment. 
Decontamination 

3.1.5 5-21000-ADM-F0.06, Handling of Personal 
Protective Equipment 

85600160.004 
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3.1.6 5-210000-ADM-F0.07, Handling of 
Decontamination Water and Wash Water 

3.1.7 5-21000-ADM-F0.09, Handling of Residual 
Samples 

3.2 secondary References 

3.2.1 Benthos Corporation Instruction Manual for the 
Benthos Model 2171 Gravity Corer 

3.2.2 Guy, H.P., and Norman, V.W., 1982, "Field 
Methods for Measurement of Fluvial Sediment," 
Techniques of Water-Resources Investigations 
of the U . S .  Geological Survey, Book 3, Chapter 
C2, GPO, Washington. 

3.2.3 U.S. Geological Survey, Water Resources 
Division, Colorado District, 1992, oral and 
written communications. 

3.2.4 EM Department Environmental Requirements 
Manual, 1-21000-ERM-SW.02. 

3.2.5 Edmondson, W.T. and Winberg, G.G., 1971, "A 
Manual for the Assessment of Secondary 
Productivity in Fresh Waters," Allard and Son, 
Ltd, Bartholomew Press, Osney Mead, Oxford. 

3.2.6 Ben Meadows Company 1992 Catalog. 

3.2.7 Welch, P. S .  , 1948 , ltLimnological Methods, 
Graw-Hill, New York, pp 176-178. 

4 .  LIMITATIONS AND PRECAUTIONS 

4.1 Personnel shall consider the potential hazards of boating 
and mechanical hazards of working with heavy equipment 
such as weights, cables, reels, and pipes. Personnel 
shall not put themselves or others at undue risk. 

4 . 2  Personnel who implement this procedure must be physically 
capable of hoisting a 150 kilogram sampler using a USGS 
E-type sounding reel and 6 foot boom. 

856D0160.004 
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5. PREREQUISITES 

5.1 Personnel shall be familiarized/trained in implementing 
this procedure and with the use of the equipment 
described herein prior to implementing the following 
procedures for sample collection. Personnel logging 
cores will be trained as required by 5-21000-OPS-GT.O1. 

5.2 Personnel engaged. in the activities described by this 
procedure shall be instructed in safe boating practices; 
including the use of personal floatation devices (PFD). 

5.3 Obtain Core Sample Data Form(s) (CSDF) and/or Sediment 
Sample Collection Form(s) (SSCF) . All sections of the 
form must be completed. 

6. INSTRUCTIONS 

6.1 Core Samplincr: Larcre Gravity Corer 

6 . 1 . 1  Initiation of the Core Sampling Activity 

NOTE 
A large gravity corer might not be appropriate for 
coring a small, shallow pond such as an RFP 
detention pond. In this case, a hand-held, zero- 
contamination corer is used (see Section 6.2). 

6.1.1.1 If a grab sample is require go to Section 
6.3. This type of sample requires a 
Sediment Sample Collection Form (SSCF) 
rather than the Core Sample Data Form 
(CSDF) required for core samples. 

6.1.1.2 Review the CSDF(s) to determine if it is 
complete and the locations are clear. If 
not contact your supervisor or designee 
for additional information and revise the 
CSDF(s) as needed consistent with the 

Quality Assurance Records Management. 
The Sample Tracking Representative will 
assign the unique datasheet numbers. 

requirements of 3-21000-ADM-17.01, 

i;t .-. - - 
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6.1.1.3 If the CSDF(s) do not have a unique 
sample number record one on the 
datasheet. If no other instruction are 
provided this number can be generated per 
Appdendix 8 .  

6.1.1.4 Record your name and the date on the 

6.1.1.5 If a small shallow pond is to be sample 

CSDF(s), if not already present, 

go to Section 6.2. 

6,102 Equipment Preparation and Assembly 

6-1.2.1 Obtain the coring equipment. Typical 
equipment is shown and labeled in 
Appendix 1, Figures A and B. Typical 
coring equipment consists of the parts 
listed in Appendix 1. 

6.1.2.2 Only ma] or equipment components are 
listed in Appendix 1, obtain the required 
supporting supplies which include: 
electrical tape, duct tape, chain 
wrenches, bolt drivers, screw drivers, 
spatulas, core slicers, teflon sheets, 
parafilm, markers, sample jars. In 
addition, obtain other miscellaneous 
supplies needed to complete this 
procedure. 

CAUTION 
The corer should be assembled before launching the 
&oat for convenience and safety, 

6.1.2.3 Assemble the coring equipment. Guidance 
for assembly can be found in Appendix 2. 
The Figures A and B in Appendix 1, are an 
illustration of typical coring equipment. 

856D0160.004 
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6.1.2.4 Verify that all core liners to be used to 
take the samples have been decontaminated 
as per 5-21000-OPS-F0.03, General 
Equipment Decontamination. If this has 
not been accomplished decontaminate all 
core liner to be used per 5-21000-OPS- 
F0.03. Decontaminate the boat and anchor 
prior to sampling as required by 5-21000- 
OPS-SW.06, Field Sampling at Rocky Flats 
Plantsite. No decontamination is 
required for offsite sampling. 

CAUTION 
At no time shall personnel touch or otherwise 
introduce contaminants to the insides of the 
core liners and caps following 
decontamination. 

6.1.2.5 Document completion/verification of core 
liner decontamination on the CSDF. 

6.1.2.6 Verify that the core sampling equipment 
is secured to the boat. 

6.1.2.7 Don personal flotation devices, and then 
launch the boat. 

6.1.3 Core sampling 

6.1.3.1 Proceed to the approximate sampling 
location and then drop anchor at the 
desired coring location. 

6.1.3.2 Record the relative positions to the 
shoreline, islands, or other landmarks on 
the CSDF. Surveying or telemetry 
equipment may also  be used to reference 
the sampling location. 

856D0160.004 



POND AND RESERVOIR BO'I'TOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page : 8 OF 53 

Effective:. 9/25/92 
Category 2 Organization: Enviromental Restoration 

fathometer (depth-finder) may be used to 
determine the approximate depth to the 
bottom. Sounding with a tape measure may 
also be used. This measurement is solely 
for estimating when the corer will 
contact the bottom. 

1 

j 

6.1.3.3 Determine the approximate depth. A 

6.1.3.4 Carefully deploy the corer off the side 
of the boat. 

6.1.3.5 If a liner is already installed go to 
6.1.3.7. 

6.1.3.6 Determine the necessary liner type from 
the Core Sample Data Form (CSDF) 
(Appendix 3) : 

i) If the sampling is for 
inorganic constituents verify 
that a plastic core liner was 
used. 

ii) If the sampling is for organic 
constituents verify that a 
steel core liner was used. 

6.1.3.7 Check the valve assembly to make certain 
that the valve is free to operate against 
its spring pressure. . 

6.1.3.8 Check all fittings, and ensure that the 
corer is assembled properly. 

6.1.3.9 Fill the coring box with lake water or 
dry ice to keep the cores cool. 

6.1.3.10 With the corer fins at the water surface, 
set the zero on the E-Reel. 

+ - 
856D0160.004 

6.1.3.11 Slowly, lower the corer to approximately 
10 to 20 feet from the bottom by slightly 
relieving the brake pressure on the E- 
Reel. The E-Reel can be used to adjust 
the depth if the corer is closer than 10 
feet from the bottom. 
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6.1.3.12 

. 6.1.3.13 

6.1.3.14 

6.1.3.15 

6.1.3.16 

6.1.3.17 

6.1.3.18 

Attempt to release the brake tension 
completely at approximately 10 to 20 feet 
from the bottom (gaged using the E-Reel 
depth gage) to allow the corer to free 
fall into the bottom. 

If the corer is released from a depth of 
less than 10 feet, check to see if a 
complete core is obtained (i.e. a full 
core barrel of sediment). If a complete 
core is not obtained, discard the sample 
and repeat the process starting at Step 
6.1.3.4, and lengthen the free-fall 
depth. Note the problem on the CSDF, no 
other QA documentation of this problem is 
required. 

AS SOON AS the tension on the cable 
decreases, stop the reel to avoid laying 
excess cable on the deck. 

Tighten the cable by hand until tension 
is observed, and read the depth on the E- 
Reel. This is the depth to the bottom, 
record it on the CSDF. This depth can be 
used for subsequent coring to indicate 
when to stop the reel. 

Raise the corer to the deck with the E- 
reel. Keep the core in a vertical 
position at all times. 

Use a piece of teflon to line the Caplug. 
Cap the bottom of the core liner with a 
plastic cap (Caplug) under the water 
surface AS SOON AS the corer comes to the 
surf ace. 

Keeping the core in a near vertical 
attitude, one person holds the valve 
assembly to keep the core sample in the 
corer while another person disassembles 
the bottom of the corer. 

3 
N" 
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CAUTION 
When completing 6.1 .3 .19  do not let the 
lake water enter the top of the core 
liner. 

6.1.3.19 

6.1.3.20 

6.1.3.21 

6.1.3.22 

6.1.3.23 

6.1.3.24 

The 

Carefully remove the core liner and core 
sample from the corer by sliding the 
liner out of the corer (down into the 
water). 

Remove the valve assembly, and cap the 
top of the core using the appropriate cap 
with a small slit cut in. the top. 

Dry the core liner with a towel or paper 
towels. 

Tape the cap edges with electrical tape 
to seal the core. 

Press the top cap gently to remove any 
head space between the cap and the water 
surface, and tape the top of the cap with 
duct tape. 

Procedure 5-21000-OPS-F0.13, 
Containerization, Preservings, Handling 
and Shipping of Soil and Water Samples 
requires the following labels. Label the 
duct tape with the following information: 

1. Sampling Location, 
2. Sequence number of core (i.e. 

iirst, second, etc. core 
sampled at that location, time, 
and date) ,and 

3. EG&G. 
4 .  activity name and/or number. 
5. analyses required. 
6. samplers initials. 

core 
attitude 

NOTE 
box must be kept in a vertical 
at all times. 

856D0160.004 



i POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 11 OF 53 

Category 2 Organization: Enviromental Restoration 
Effective: 9/25/92 

6.1.3.25 

6.1.3.26 

6.1.3 -27 

6.1.3.28 

6.1.3.29 

6.1.3.30 

6.1.3.31 

6.1.3.32 

6.1.3.33 

Decontaminate the exterior of each sample 
container as required by 5-21000-OPS- 
FO. 03, Section 6.2 : General Equipment 
Decontamination, subsequent to sampling. 

Place the core in the core box for 
storage and subsequent processing on 
shore. 

Clean the corer with lake water to remove 
any gross quantities of debris/sediment 
before installing another core liner or 
before hoisting the corer onto the deck. 

Install another core liner, as described 
in Appendix 2 Steps 6 to 16, if 
additional cores are to be taken. 

When coring at a particular sight is 
completed, hoist the corer onto the deck, 
and secure the corer to the deck by 
tightening the cable and tying the corer 
to the deck with rope. 

If additional cores are to be taken at 
another location, raise the anchor, and 
proceed to the next coring location then 
repeat Step 6.1.3.2 thru 6.1.3.28. 

If core sampling is complete raise the 
anchor, and proceed to shore. 

After reaching the shore, disassemble the 
corer by loosening the collars and 
disconnecting the cable from the corer. 
Reel up the cable and store the E-Reel in 
its case. 

Properly store the battery by capping the 
terminals. 

856D0160.004 
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6.1.3.34 

6.1.3.35 

6.1.3.36 

6.1.4 Core 

6.1.4.1 

6.1.4.2 

This 

Initiate the chain of custody form per 5- 
21000-OPS-F0.24. The information on the 
sample label can be used to complete the 
sample data on this form. The CSDF(s) 
should be completed immediately after 
sampling. 

Document any off-normal concerns in the 
comment section co the CSDF (s).Indicate 
if the core(s) is to be sectioned in the 
field on the CSDF and then sign and date 
the field collection portion of the CSDF, 
after 'Prepared by:'. 

If the core is to be sectioned in the 
field go to Section 6.1.4 and otherwise 
arrange for transportation to the 
laboratory and transfer as necessary. 
Update the Chain-of -Custody f orm per 5- 
21000-OPS-F0.24 upon transfer of custody. 
Transmit data to EG&G Rocky Flats 
Environmental Data System (RFEDS) 
personnel as per 3-21000-OPS-F0.14, Field 
Data Management. The core must be 
sectioned within 2 hours of collection. 

Extrusion and Sample Preparation 

Set aside one core from each location for 
use in obtaining the physical description 
of the core. This core will be handled 
per Section 6.1.5, rather than sections 
6.1.4.2 through 6.1.4.18. 

Determine the intervals into which the 
core is to be sectioned by reviewing the 
task work plans. 

NOTE 
task may be performed on site (on shore) 

or in a laboratory, but the sectioning shall 
be done within two hours of taking the core 
samples. The extrusion task (steps 6 . 1 . 4 . 3  to 
6.1.4.18) requires two people. 

856D0160.004 
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.6.1.4.3 The tools required for this task include 
a piece of flexible plastic tubing, the 
extrusion stick, stainless-steel or 
plastic core slicers, spatulas, sample 
containers and core sample measurement 
rings. The core-sample measurement rings 
are pre-cut and decontaminated pieces of 
core liner cut to the desired length of 
the sampling interval. 

6.1.4.4 Remove a core from the core box; keeping 
the core vertical at all times. 

CAUTION 
Take care not to disturb the seUiment/water 
interface. 

6.1.4.5 

6.1.4.6 

6.1.4.7 

6.1.4.8 

? 

856D0160.004 

Remove the top cap and siphon the 
overlying water off of the core using 
either tygon or tef lon tubing; being 
careful not to disturb the sediment/water 
interface. Leave approximately 1.0 to 
1.5 centimeters of water on top of the 
core. 

Remove the tape from the bottom cap of 
the core and position the top of the 
extrusion stick (Figure B) near the 
bottom cap of the core. The extrusion 
stick consists of a handle as long as the 
core liner with a rubber stopper/plunger 
on the top end. The outside diameter of 
the stopper should equal the inside 
diameter of the liner. 

The person who will be holding the core 
liner should stand on a platform 
approximately as high as the core liner 
is long. 

Quickly remove the bottom cap, and 
simultaneously slide the plunger of the 
extrusion stick into the core liner. 
This procedure requires one person to 
hold the extrusion stick, and one person 
to hold the core liner. 
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6.1.4.9 Slowly extrude the core to the top of the 
liner by pushing the liner down on the 
extrusion stick until the core is 
approximately 1.0 centimeter from the 
top. 

6.1.4.10 Hold a core-sample measurement ring flush 
with the top of the liner, and extrude 
the core out of the liner and into the 
measurement ring until the top of the 
core is approximately flush with the top 
of the measurement ring. 

6.1.4.11 Slide a core slicer between the top of 
the core liner and the measurement ring; 
slicing the core in the process. 

6.1.4.12 Slide the core slicer off the top of the 
core liner to cleanly section off the top 
sample. 

NOTE 
Use a plastic spatula for inorganic 
constituent samples. Use a stainless-steel 
spatula for organic constituent samples. The 
containers should be piastic for inorganic 
constituent samples and amber glass for 
organic constituents. 

6.1.4.13 Transfer the core section to a pre- 
labeled container using a spatula. 

CAUTION 
Special care must be taken to ensure that no 
head space is left in the sample jar in 
containerization of the organic constituent 

oral 
communication, 1992). 
samples (Richard Fox, USEPA, 

6.1.4.14 Gently push the sample into the sample 
jar so that the jar is slightly 
overfilled. 

856D0160.004 
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6.1.4.15 Cap the sample jar; being careful to keep 
the threads of the jar free of sample to 
ensure that a tight seal is obtained. 
Label the sample with the depth of the 
core, starting from 0 depth at the 
sediment/water interface. For example: 
the top 5 cm section of a core is 
labelled tt000-005 cm" . Record all sample 
labels in the sectioning part of the 
CSDF. 

NOTE 
Additional sample containerization procedures 
are contained in SOP F0.13, Containerizing, 
Preserving, Handling, and Shipping of Soil and 
Water Samples. 

6.1.4.16 

6.1.4.17 

6.1.4.18 

Continue to divide the core into sections 
and containerize the samples using the 
Steps above (Steps 6.1.4-7 to 6.1.4.15) 
using clean, decontaminated core-sample 
measurement rings, spatulas, and core 
slicers for each sample. 

After the core has been completely 
sectioned and c o n t a i n e r i z e d , 
decontaminate the core liners, liner 
valve assemblies, spatulas, core slicers, 
sample measurement rings, caps, and 
extrusion stick and store the equipment 
as per 5-21000-ADM-F0.03, General 
Equipment Decontamination, 

The samplers shall complete the Core 
Sectioning portion of the CSDF and then 
sign and date this portion. Document any 
off-normal concerns in the comment 
section of the CSDF(s). 

6.1.5 Core Description 

NOTE 
Normally a physical description of the core 
material shall be done on one core from each 
sampling location. 

85600160.004 
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6.1.5.1 Obtain the core(s) set aside for 
preparation of core descriptions in Step 
6.1.4.1. 

6.1.5.2 Layout a white background such as white 
paper. 

6.1.5.3 Extrude the core (as described in Steps 
6.1.4.3 to 6.1.4.9) horizontally onto a 
white background (see Step 6.1.5.2). 

6.1.5.4 Split the core in half longitudinally 
with a spatula, and open the core to 
reveal the middle of the core. 

6.1.5.5 Align a measuring instrument such as a 
yard stick, or measuring tape along the 
side of the core with the zero mark at 
the top of the core. 

CAUTION 
Personnel using photographic equipment on 
RFP shall comply with the applicable 
security requirements for possession of 
such equipment. 

6.1.5.6 Photograph and qualitatively describe the 
core material in terms of color, texture, 
and composition on a CSDF. The core 
description color shall be determined 
using original Munsell standards. 

Mote 
"Nunsell" is a registered trademark. 

6.1.5.7 Measure the positions of distinctly 
colored and/or textured layers of the 
core with a ruler, tape, or meter stick 
by measuring from the top of the core, 
and record the positions on the C S D F .  

6.1.5.8 After the core description is complete, 
dispose of the core materials as per 
procedures in SOP F0.09,  Handling of 
Residual Samples. 

856D0160.004 
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Complete the balance of Core Description 
portion of the CSDF and then sign and 
date this portion. Document any off- 
normal concerns in the comment section of 
the CSDF(s) . 

6.1.5.10 If additional cores remain to be 
described repeat Steps 6.1.5.1 to 
6.1.5.9. 

6.1.5.9 

6.2 Core Samplinq: Hand-Held Corers 

NOTE 
A large gravity corer might not be appropriate for 
coring a small, shallow pond such as an RFP 
detention pond. In this case, hand-held, zero- 
contamination, drive corers or hand-held gravity 
corers are used (Figure C in Appendix 4 ) .  

6.2.1 Equipment 

6.2.1.1 Obtain a hand-held, drive corer or 
gravity corer (see Appendix 4 )  . The 
drive corer should be used if one or both 
of the following apply: (1) the desired 
core length is greater than 3-feet long; 
(2) the bottom material is too coarse to 
obtain a sample with the drive sampler, 
otherwise the hand-held gravity corer is 
recommended. 

856D0160.004 
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NOTE 
The drive corer consists of a stainless-steel 
core barrel and either plastic or stainless- 
steel, zero-contamination liners. A nose cone 
or a catcher is attached to the end of the 
corer to keep the core sample in the liner 
(Figure C in Appendix 4). A T-type handle 
with extension rods are attached to the core 
barrel. A slide hammer attachment is used to 
drive the corer into the bottom material if 
necessary. The hand-held gravity corer is 
analogous to the large garvity corer described 
in section 6.1 (Figure I) in Appendix 4); only 
the hand-held version is much smaller. The 
core extrusion equipment used to extrude the 
sample from the corer is the same as the 
equipment used for the larger gravity corer 
(Steps 6 . 1 . 4 . 3  to 6.1.4.9). 

6.2.1.2 Obtain the tools needed for extrusion. 
This includes core-sample measurement 
rings, core slicers, spatulas, and an 
extrusion stick. 

NOTE 
The core barrels for the hand-held corers 
are approximately 2.0 to 3.0 feet long; 
whereas the core barrel for the large 
gravity corer is approximately 5.0 to 6.0 
feet long. Therefore, the extrusion 
stick for the smaller hand-held corer 
need only be about 3.0 to 4.0 feet long. 
See Step 6.1.4.3 for further details on 
core extrusion equipment. specifications 
for the hand-held zero-contamination 
corers are listed in Appendix 4. 

6.2.1.3 Assemble the hand-held drive corer as 
described by the manufacturer's 
instructions. 

856D0160.004 
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6.2.1.4 Verify the liner type on the Core Sample 
Data Form (CSDF) (Appendix 5): 

i) If the sampling is for 
inorganic constituents verify 
that a plastic core liner. was 
used. 

. ii) If the sampling is for organic 
constituents verify that a 
steel core liner was used. 

6.2.1.5 Decontaminate all components that will 
come in contact with the sample per 
procedures in 5-21000-ADM-F0.03, General 
Equipment Decontamination prior to 
sampling. 

6.2.1.6 Install the appropriate liner into the 
corer as described in the manufactures 
instructions. If a liner is already 
installed go to the next step. 

CAUTION 
At no time shall personnel touch or other 
sources introduce contaminants to the insides 
of the core liners and caps. 

6.2.2  Sampling with the Hand-Held Drive Corer 

6.2.2.1 

6.2.2.2 

6.2.2.3 

Don personal flotation devices, and then 
launch the boat. 

Proceed to the approximate sampling 
location and then drop anchor at the 
desired coring location. 

Verify and reference the location by 
recording relative positions to the shore 
line, islands, or other landmarks on the 
CSDF. Surveying or telemetry equipment 
may also be used to reference the 
sampling location. 

856D0160.004 
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6.2.2.4 Attach extension rods to the corer, and 
lower the corer down into the water. 

6.2.2.5 

6.2.2.6 

6.2.2.7 

6.2.2.8 

6.2.2.9 

6.2.2.10 

6.2.2.11 

Add extension rods until the corer 
reaches the bottom. 

Attach either the T-handle or the hammer 
attachment to the top extension rod and 
force the corer into the bottom sediments 
until the entire core barrel is embedded 
in the bottom material or until 
considerable force is required to drive 
the corer deeper. The T-handle may be 
used in loosely consolidated sediments, 
but the hammer will be needed for more 
compact sediments. 

Retrieve the corer by pulling the core 
straight out of the bottom- Keep the 
corer vertical at all times. 

Disassemble the extension rods as the 
corer is brought to the surface- 

AS SOON AS the corer is brought aboard 
the boat, remove the catcher and cap the 
bottom of the core liner. 

Remove the core liner from the core 
barrel and cap the top of the core. 

Dry the core barrel with a towel or paper 
towels, and. tape the caps to the core 
liner with electrical tape. 

856D0160.004 
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6.2-2.12 Place a piece of duct tape on the core 
liner as a label for the core. Label the 
duct tape with the following information 
using a permanent marker: 

1. Sampling Location, 
2. Sequence number of core (i.e. 

first, second, etc. core 
sampled at that location, time, 
and date), 

3. EGtG 
4. activity name and/or number 
5. analyses required 
6. sampler's initials 

NOTE 
The core box must be kept in a vertical 
attitude at all times. 

6.2.2.13 

6.2 -2.14 

6.2.2.15 

6.2 -2.16 

6.2.2.17 

6.2.2.18 

Place the core in the core box for 
storage and subsequent processing on 
shore. 

Clean the corer with lake water to remove 
any gross quantities of debris/sediment 
before installing another core liner or 
before lifting the corer onto the deck. 

If additional cores are to be taken, 
raise the anchor and proceed to the next 
coring location, then repeat steps 
6.2.2.4 thru 6.2.2.14. 

If core sampling is complete raise the 
anchor, and proceed to shore. 

Disassemble the corer, and store it in 
its case. 

Go to section 6.1.4 for core sectioning 
and description procedures and sample 
preparation. 

h 
L - 
x 
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6.2.3 Sampling w i t h  t h e  Hand-Held Gravity Corer 

6.2.3-1 

6.2.3.2 

6.2-3.3 

6.2.3.4 

6.2.3.5 

6.2.3.6 

6.2.3.7 

6.2.3.8 

A hand-held gravity corer is used to 
obtain core samples in shallow water (less 
than 20 feet) where a core sample of the 
top 3-feet (or less) of bottom sediment is 
desired. See 
illustration 
corer. 

Decontaminate 
components as 

Appendix 4-Figure F for an 
of the hand-held gravity 

th'e hand-held gravity corer 
described in steps 6.2.1.4 

through 6.2.1.6. 

Refer to Appendix 4 for assembly 
instructions for the hand-held gravity 
corer. 

Prepare for sampling following steps 
6.2,2.1 through-6.2 .-2.3. 

Cock the valve cap on top of 
that the spring-loaded catch 
holding the notch on the 
(Appendix 4-Figure G). 

the corer so 
mechanism is 
valve shaft 

Secure the end of the corer retreiving 
rope to the boat. Suspend the corer over 
the side of the boat by the hoisting rope, 
and release the rope to allow the corer to 
free fall into the bottom sediment. 

Hold the retreiving rope taught, and clip 
the brass-swivel messanger onto the rope. 
Release the messanger to trigger the 
spring-loaded catch mechanism; thereby 
sealing the top of the corer with the 
valve cap. 

Hoist the corer by hand to the water 
surface and go to step 6.2.2.9 to 
continue core sample processing, 
decontamination, and documentation 
procedures. 

-1 
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6.3 Bottom-Sediment Grab Samplinq 

NOTE 
The preferred equipment for obtaining pond and reservoir 
bottom sediment samples is the Eckman Grab (Dredge) and 
the USBM-60 bottom sediment sampler. The Eckman Grab is 
preferred because of its ease of operation and the large 
sample size it provides. The USBM-60 Sampler is useful 
for obtaining samples withminimal fine particulate loss 
in retrieving the sample from the bottom, but the USBM-60 
does not obtain the large quantity of sample that the 
Eckman Grab provides. 

6.3.1 Initiation of Bottom-Sediment Grab Gampling 
Activity 

6.3.1.1 Review the SSCF(s) to determine if the 
documentation is complete and the 
location is clear. The Sample Tracking 
Personnel will assign the sample sequence 

additional information is required 
contact your supervisor or designee for 
additional information and revise the 
SSCF(s) as needed to be consistent with 
the requirements of 3-21000-ADM-17.01, 
Quality Assurance Records Management. 

number(s) prior to sampling. If 

6.3.1.2 If the SSCF(s) does not have a unique 
datasheet number record one on the 
datasheet. If no other instructions are 
provided this number can be generated as 
described in Appendix 8.  

6.3.1.3 Record your name and the date on the 
SSCF(s), if not already present. 

6.3.1.4 Record on the datasheet your knowledge of 
the sample required and any instruction 
from your supervisor, regarding whether 
the Eckman Grab or the USBM-60 sampler 
should be used. 

856D0160.004 
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NOTE 
The Eckman Grab is described in Appendix 6. 
The USBM-60 sampler is described Appendix 7. 
The instructions/guidance for operation of 
these samplers are located in the88 
Appendices. Both samplers require the use of 
a reel and boom (Figure A of Appendix 1) to 
lower the samplers to the bottom and retrieve 
the sampler once the sampling mechanisms are 
tripped with a sounding messenger. 

6.3.1.5 Obtain either Eckman Grab or USBM-60 
samplers (or if needed both samplers) per 
the instructions of your supervisor. 

6.3.1.6 Obtain the reel and boom equipment 
described in Appendix 1 (the core 
equipment is not required). Typ ica 1 
equipment is shown and labeled in 
Appendix 1 Figures A and B. 

6.3. I. 7 Only major equipment components are 
listed in Appendix 1 A l s o  obtain the 
required supporting supplies such as 
electrical tape, duct tape, chain 
wrenches, bolt drivers, screw drivers, 
spatulas, markers, sample jars, and other 
miscellaneous supplies. 

NOTE 
Similar equipment that meets the above 
specifications may be substituted. 

CAUTION 
!i!he equipment should be assembled before launching 
the boat for convenience and safety. 

6.3.1.8 Assemble the reel and boom equipment and 
attach the sampler (Steps 1 to 4 and 17 
of Appendix 2). Guidance for assembly 
can be found in Appendix 2. Figure C in 
Appendix 1 is an illustration of typical 
boom and reel equipment. 

856D0160.004 
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6.3.1.9 Decontaminate the sampler as per 5-21000- 
OPS-F0.03, General Equipment 
Decontamination. Decontaminate the boat 
and anchor prior to sampling as required 
by 5-21000-OPS-SW.06, Field Sampling at 
Rocky Flats Plantsite. - No 
decontamination of the boat is required 
for offsite sampling. 

CAUTION 
At no time shall personnel touch or otherwise 
introduce contaminants to the insides of the 
sampler following decontamination. 

6.3.1.10 Verify that the sampling equipment is 
secured to the boat. 

6.3.1.11 Don personal flotation devices, and then 
launch the boat. 

6.3.1.12 Proceed to the approximate sampling 
location and then drop anchor at the 
desired coring location. 

6.3.1.13 Verify and reference the location by 
recording relative positions to landmarks 
on the shore line, islands, or other 
landmarks on the SSCF. Surveying or 
telemetry equipment may also be used to 
reference the sampling location. 

6.3.1.14 Take the sample by slowly lowering the 
sampler to the bottom with the reel and 
boom and tripping the sampling mechanism 
as described in Appendices 6 and 7. 

CAUTION 
Care should be taken to process samples for 
organic constituents as quickly as possible. 

6.3.1.15 Upon hoisting the bottom sediment 
samplers to the surface, the sediments 
should be processed and containerized for 
analysis according to Section 5.4.2 of 5- 
21000-ADM-SW.06, Sediment Sampling. 
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6.3.1.16 When containerizing the sample verify 
that: 

a. no head space exists in the sample 
container, and 

b. the threads on the container are free of 
debris to ensure that the sample 
container seals tightly. 

c. the sample container will be labelled in 
accordance with 5-21000-OPS-F0.13. 

6.3.1.17 Decontaminate the sampler between samples 
and prior to storing the sampler after 
use according to 5-21000-ADM-F0.03, 
General Equipment Decontamination. 

4 

6.3.1.18 If additional samples are to be taken 
raise the anchor, and proceed to the next 
location and repeat steps 6.3.1.9 thru 

If sampling is complete raise the anchor, 
and proceed to shore. 

6.3.17. 

6.3 . 1.19 

6.3.1.20 Disassemble the corer by loosening the 
collars and disconnecting the cable from 
the corer. Reel up the cable and store 
the E-Reel in its case, 

Properly store the battery by capping the 
terminals. 

Initiate the chain of custody form per 5- 
21000-OPS-F0.24. The information on the 
sample label can be used to complete the 
sample data on this form. 

6.3.1.21 

6.3.1.22 

6.3.1.23 Document any off-normal conditions in the 
comment section of the CSDF(s) . Complete 
the SSCF(s) for the samples. Then sign 
and date the SSCF ( s )  after 'Prepared 
by: I .  

-. 
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Arrange for transportation to the storage 
or laboratory per the directions on the 
SSCF(s) or from your supervisor. Update 
the Chain-of-Custody form per 5-21000- 
OPS-F0.24 upon transfer of custody. 
Transmit data to RFEDS per 3-21000-OPS- 
F0.14, Field Data Management. 

6.3.1.24 

6 . 4  Waste Manacrement 

Wastes such as personal protective equipment, excess sample 
materials, paper towels, decontamination water, and so forth 
shall be handled according to procedures outlined in the 
following procedures: 

0 5-21000-ADM-F0.03, General Equipment Decontamination 
0 5-21000-ADM-F0.04, Heavy Equipment Decontamination 
0 5-21000-ADM-F0.06, Handling of Personal Protective 

Equipment 
0 5-210000-ADM-F0.07, Handling of Decontamination Water and 

Wash Water 
0 5-21000-ADM-F0.09, Handling of Residual Samples 

7 .  RECORDS 

The CSDF and SSCF will be QA records when completed, butthey 
are not complete at the conclusion of this procedure. 
Completion of these records requires verification per 5-21000- 
ADM-F0.14, Field Data Management. 

- Initiate the chain of custody form per 5-21000-OPS-F0.24, 
Chain of Custody. Then transmit data to RFEDS per 3-21000- 
OPS-FO.14, Field Data Management. 

\ 

- 
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APPENDIX 1 
Coring Equipment 

Part 
Approxima t 8 

Material Dimensions Fiuure(s1 

Weight Stand Galvanized Steel 4'-long A 

Driving Weights Lead 50 kilograms/ EA A 

16Il-Dia. 

Couplings Galvanized Steel 2.9" I.D., 
threaded 

Core Barrel Galvanized Steel 

Core Liner Clear Plastic 
or Stainless; Steel 

Nose Cone . Brass 

Benthos Liner 
Valve PVC and Steel 
Assembly 

Liner Caps #4 5 "Cap lugstt 

Plastic Fingers PVC attached 
to galvanized 

coupling 

Hose Clamps Steel 

Must fit Couplings 
2.9" I.D. 

2.9" O.D. 
2.6" I.D. 

Must fit end of 
core barrel 

Must fit end of 
core liner 

2.9" I.D. 

Must fit core 
barrel end 

To fit Core Barrel 

A 

A 

A&B 

not shown 

A&B 

B 

A&B 

A&B 
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APPENDIX 1 (cont huedl 
Corincr Ecrubment 

Part Materia 1 s Dimensions Fiaure(s\ 
* Carabiner Steel 318" O.D. D 

USGS E-Reel Steel , Cable must be C 
with Steel at least 125 
Cable feet long 

Marine 12-Volt Battery Used to power Not shown 
E-Reel 

Boat with 6-8' Boom At least 30' long Not shown 

Core Storage Wood or Plastic Should contain Not shown 
Box cores in cool, 

1: dark environment B 

\ 
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Plastic Finger 
Assembly 

Hose Clamp- 

Cere Liner \ 

.. 

Assembled Corer 
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B 

I 1. 

APPENDIX 1 (continued) 
Coring Equipment 

Fisure B 
! 

I 

D 

E 

A&B -- Assembled Core Liner with Liner Valve Assembly 

C -- Core Liner installed in Weight Stand and Finger Assembly 

D -- Capped Core Liner After  Core Sample is Collected 

E -- C a m e d  and Labeled Core SarnDie 
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Depth G 

Brake---", 

iage 

APPENDIX 1 (continued) 
c o r i n g  Equipment \ Figure C 

Boom Mount 

rn 
USGS E-Reel A' _. 

Hand Crank - 
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APPENDIX 2 
Coring Equipment Assembly Instructions 

1. Assemble the tools required for assembly of the gravity coring 
equipment (e.g., screwdriver, boltdriver, chain wrench, and 
pliers). 

2. Attach the E-Reel to the boom as per the manufacturer's 
instructions, and thread the cable through the boom. 

3 .  Attach the cable to the top of the weight stand with the 
carabiner. 

4.  Attach the battery to the E-Reel using cables supplied with E- 
Reel. 

5. Slide the driving weights onto the weight stand. Vary the 
number of driving weights according to the degree of 
consolidation of the bottom sediments. 

Push the liner valve assembly onto the top of a decontaminated 
core liner. 

6 .  

NOTE 
The core liners should be decontaminated as per SOP F0.03, General 
Equipment Decontamination. 

7. Seal the joint between the liner and the valve assembly with 
one or two turns of electrical tape. 

8 .  Ensure that the core liner contacts only clean, decontaminated 
materials during all steps prior to sampling. 

9 .  Plastic core liners are to be used only for inorganic 
If sampling for organic constituents go constituent sampling. 

to step 14. 

10. Screw the plastic fingers assembly onto the end of the core 
barrel and tighten the assembly with a chain wrench until 
secure. 

11. Insert the plastic core liner into the core barrel with the 
liner valve assembly up. 

1- 
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APPENDIX 2 (continued) 
Coring Equipment Assembly Instructions 

Finally, secure the liner in the corer by tightening two hose 
clamps around the fingers using either a screwdriver or a bolt 
driver until secure. 

12. 

13. Go to step 17 

14. Stainless steel liners are used for organic constituent 
samp 1 ing . 

15. Add additional sections of the corer into the core barrel 
until the barrel is full. 

16. Attach the brass nose cone to the end of the core barrel to 
secure the liner in the barrel. 

17. Secure the assembled corer to the deck of the boat by taking 
up any slack on the cable and tying the corer to the deck with 
rope. 

a * 
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U.S. DEPARTMENT OF ENERGY ROCKY FLATS P M  Page 1/2 
Core Sample Data Form (CSDF) 

Form SW. 17A 
SAMPLE ID: Site ID: 
LOUITION 
mREN7JMBEIL L.rr- Y a / N O  
WUETr FOP. ANALYUS MR(BEIL. c H A w o P c u T T ( I D y ~  SIW DATE 
mELIHEI: on-~*di-pdhnr nomro~r: plVT0P.x 
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APPENDIX 3 (Continued) 

U.6. DEPARTXEXT OF ROC= FLATS PLANT Pago 2/2 
Cor. s u p l o  Data Form (CSDP) 

Form 61.17A 

S W L E  ID: Site ID: 
LOCATION: 
CORE NUXBER: REQUEST FOR ANALYSIS NUHBER: 
QUIN OF CUSTODY NUMBER: 

Core Saction Sample 
gore Sect ionma Iaformat ion 

ChAAn O f  
fuetodv N@c Humber EM&wz 

Sampler: 

Prepared By: 
P r r n t  Name Signature Date 

Transffiittad to R E D S  By: 
P r i n t  Name S i g n a t u r e  Date 

WEDS D a t a  V e r i f i e d  By: 
P r i n t  Name S i g n a t u r e  Dace 
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APPENDIX 4 

Hand-held, Drive Coring Equipment Specifications. 

Approximate 
Part Materia 1 Dimensions 

Core Barrel with Cap . _  Stainless-Steel 3 ft. long x 2 in. I.D. 

Core Liner 

Core Liner caps 

Hammer Attachment 

Cross Handle and 
Extensions 

Butyrate or 
Stainless-Steel 

To Fit Core Barrel 

Butyrate 

Steel 

Chrome- 
Molybdenum 

To Fit Liners 

20 in. long-11 pounds 

16 in.-long Handle 
5-ft Extensions 

Core Catcher Stainless- To Fit Core Barrel 
Steel 
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APPENDIX 4 (Continued) 

Hand-held, Drive Coring Equipment Specifications. 
Figure E 

Core 
Sampler CORE CATCHER 

HAMMER A7TACHMENT 

Cross Handle and Extensions 
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APPENDIX 4 (Continued) 

Assembly Instructions for the Hand-held Gravity Corer 

NOTE 
No tools are required to assemble the hand-held gravity corer. 

1. 

2 .  

Thread the core barrel into the fin assembly and hand tighten. 

Thread 1/4-inch nylon rope into the top of the f i n  assembly. 
The rope should thread through a small hole in the top of the 
fin assembly. Tie at least two overhand knots in the end of 
the rope to secure the corer onto the rope. 

NOTE 
The rope should be at least ten feet longer than the depth of the 
water. 

3 .  Test the knots in the rope to be certain that the corer will 
not slide off of the end of the rope. - 

4 .  Insert a decontaminated core liner into the core barrel. 

NOTE 
The core liners should be decontaminated as per SOP F0.03, General 
Equipment Decontamination 

NOTE 
Step 5 is optional and should be used only if the core sample is 
lost from the corer liner or if coarse material is being cored. 

5. Insert the egg-shell catcher into the end of the core liner. 
The point of the catcher should be pointed toward the fin 
assembly (up). 

6 .  Screw the nose cone onto the end of the core barrel and hand 
tighten. 

"r -i 
- - 
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Hand-held, Gravity Coring Equipment 
Figure F 

_--__. . .--- E- -1 
- -. . 

Fin Assembly 
with Valve Cap 
M ec hanisrn 

L I 
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APPENDIX 4 (Continued) 

Hand-held, Gravity Coring Equipment 
Figure G , 

d Vdu Top of Core Barrel 'e Cap 

Spring-Loaded 
Catch Mechanism 

856D0160.004 



.. 
i 
1 

POND AND RESERVOIR BOTTOM SEDIMENT SAMPLING 
OPERATIONS PROCEEDURE Procedure No: SW.17, Revision 0 
MANUAL Page: 43 OF 53 

Effective: 9/25/92 
Category 2 Organization: Enviromental Restoration 

A P P m I X  5 

Sediment Sample Collection Form (SSCF) 
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APPENDIX 6 
Eckman Grab Sampler 
(From Welch, 1948) 

B 
r4 
lm I 

! e n 
Im I 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 
(From Welch, 1948) 
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Eckman Grab Sampler 
(From Welch, 1948) 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 
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APPENDIX 6 (continued) 
Eckman Grab Sampler 

(From Edmondson and Winberg, 1971) 

A E c D 
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USBM-60 Sampler 

(From Guy and Norman, 1982) 

4 

US BMS-53. : F.I.A.S.?. :1963, P 103). 
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APPENDIX 7 (Cont hued) 
USBM-60 Sampler 

(From Guy and Norman, 1982) 
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APPENDIX 8 
Generation of Unique Sample Numbers 

A datasheet or data form number can be generated by assigning it 
the number CSDF-XXXXX-111-MMDDYY-KK where, 

XXXXX is the location number if available *(if unavailable 
or unclear this may be left out), 

1. 

2. 111 is your initials, 

3. MMDDYY is the date in the indicated format, and 

4 .  KK is a unique number assigned by you, typically the 
depth of the core section interval in units used in 
sectioning portion of the CSDF. 

I -- 
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1. PURPOSE 

The purpose of this procedure is to provide instructions for 
performing a drain and effluent pathway identification 
inspection as part of the Drain Identification Study (DIS) to 
ensure that hazardous or otherwise inappropriate substances at 
Rocky Flats Plant (RFP) cannot inadvertently enter the 
Sanitary Sewer (SS) system. 

2 -  SCOPE 

.- 

This procedure implements the requirements of the Drain and 
Effluent Pathway Assessment Criteria (Appendix 1) established 
by the Surface Water Division (SWD) of Environmental 
Management EG&G, RFP. 

This procedure addresses inspection of every existing 
structure at RFP to locate, identify, and document on 
background layouts and log sheets, all drains and effluent 
pathways. 

3 REFERENCES 

3.1 Primary References 

3.1.1 DIS Reference Book. 

3.1.2 DIS Field Log Book. 

- 3.1.3 Health & Safety Practices Manual, Section 2.08 

3.1.4 Rocky Flats Plant Standard SX-164 

3.1.5 Training Users Manual 1-10000-TUM 

3.2 Secondary References 

3.2.1 NPDES FFCA Chromic Acid Incident Plan 

3.2.2 Department of Energy (DOE) Orders: 

a. DOE Order 5480.4 Environmental 
Protection, Safety and Health Protection 
Standards 

856D0161.010 
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DOE Order 6430.1A General Design Criteria b. 

0 Section 1300-8 Special Facilities - 
Waste Management 

0 Section 1300-9 Special Facilities - 
Effluent Control and Monitoring 

0 Section 1323-5 Special Facilities - 
Radioactive Liquid Waste Facilities 

3.2.3 

3.2.4 

3.2.5 

3.2.6 

3.2.7 

4 LIMITATIONS 

None 

Environmental Protection Agency (EPA) 
regulations: 

a. 4 0  CFR 122 National Pollution Discharge 
Elimination System Permit Regulations 

b. 40  CFR 131 Procedures f o r  Approving State 
Water Quality Standards 

Colorado . .  Water Quality Control Act: 

a.. CRS 35-8 Colorado Water Quality Control 
Act 

b. 5 CCR 1002 - Regulations for the State 
Discharge Permit System 

Conduct of Engineering Manual Section 6.7 

5. PREREQUISITES 

Conduct of Engineering Manual DES-19 

Conduct of Engineering Manual DES-68A 

AND PRECAUTIONS 

5.1 Personnel shall be current on all training required, per 
the Training Users Manual, l-lOOOO-TUM, to perform the 
tasks described in this procedure. 

856D0161.010 
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Personnel shall be aware of and perform all requirements 
(i.e.! Work Permits, Plan of the Day, appropriate 
notification, etc.) prior to entering a building or area. 

Effective Date: 9/25/92 

5.2 

6. INSTRUCTIONS 

NOTE * 

All field investigations shall be performed in accordance with 
the Drain and Effluent Pathway Assessment Criteria included as 
Appendix 1. 

6.1 Materials 

6.1.1 Remove the designated Drain Identification Log 
Pathway 

Identification Log Sheets (See Appendix 3), 
and corresponding Background Layouts from the 
Field Log Book and replace that section with a 
sign out sheet (See Appendix 4 ) .  

Sheets (See Appendix 2) f 

6.1.2 If a sheet of paper with the building number 
on it has been filed in place of Background 
Layouts, it means that there were no existing 
drawings. An inquiry should be made to 
Engineering Document Control, Building 130, as 
to whether the building has been entered into 
the Engineering CAD system. If not it is 
necessary to sketch that building onto that 
sheet. 

6.1.3 If background layouts are available but are 
not in the Field Log Book obtain them from 
Engineering Document Control, Building 130, 
and include them in the DIS Field Log book. 

6.2 Locate Effluent Pathways an8 Drains 

6.2.1 Enter every room in the building or document 
the justification for not entering the room on 
the Drain Identification Log Sheets under 
comments. 

85600161.010 
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6.2.1.1 If a room or building is locked or 
warning signs require special assistance 
(egg. , key , Radiation Protection 
Technologist (RPT) or Security), note the 
situation on the Drain Identification Log 
Sheet under comments and retry entry at 
another time. 

6.2.2 Investigate each room for drains and effluent 
pathways that would allow material to leave or 
enter the room in the event of a spill. 

NOTE 
All doorways between rooms are automatically 
considered an effluent pathway and do not need to 
be noted unless the doorway is bermed, then the 
approximate height of the berm is to be recorded 
under the door openings section of the Pathway 
Identification Log Sheet and the location reflected 
on the background layout. 

6.2.2.1 Document all drains and effluent pathways 
in each room on the appropriate log 
sheet. 

6.2.2.2 Document drains and effluent pathways on 
the Background Layouts with red pen or 
pencil using appropriate legend symbols 
(Appendix 5). 

NOTE 
All unlabeled drains must be noted. 

6 . 2 . 3  Obtain access to those rooms and buildings 
that were previously inaccessible ( e . g . ,  
locked, warning signs, etc.) by enlisting the 
assistance of the Operations Manager, the 
Building Manager, an RPT, Security, or any 
other appropriate source. 

\ 
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NOTE 
If a room requires Supplied breathing air, confined 
space qualifications, or is off limits because of 
other excessive dangers, then entry need not be 
pursued. The room shall be considered Potentially 
Hazardous and Engineering Piping Drawings shall be 
examined to verify that known documentation does 
not implicate the 66 system with that room. 

6.2.3.1 If a room is determined to be 
inaccessible, note the reason on the 
Drain Identification Log Sheet under 
comments. 

6.2.3.2 All rooms must be accounted for on the 
Drain Identification Log Sheets. 

6.2.4 Sign and date all marked up Background Layouts 
and sign the Drain and Pathways Identification 
Log Sheets. 

6.3 Investicrate for Discrepancies 

6.3.1 Randomly select some of the marked up 
Background Layouts and compare them to 
existing Sanitary Sewer or Process Waste (PW) 
piping drawings for discrepancies. 

6.3.2 Field verify all discrepancies and correct 
the initial findings on the marked up 
Background Layouts and the Drain andlor the 
Pathway Identification Log Sheets. 

6.4 Review Documents 

6.4.1 Review the Drain and Pathways Identification 
Log Sheets and marked up Background Layouts 
for consistency of symbols (See Appendix 5 )  
and completeness. 

6.4.2 Field verify areas unaccounted for or to 
clarify documentation if necessary. 
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6.4.3 Revise or reconstruct log sheets and 
Background Layouts for consistency of symbols 
(See Appendix 5) and neatness if necessary. 

6.5 Finalize Documents 

6.5.1 Ensure that all marked up Background Layouts 
and the Drain and Pathways Identification Log 
Sheets have been signed and dated. 

6.5.2 Make copies of the Drain and Pathways 
Identification Log Sheets and Background 
Layouts. 

6.5.3 File the log sheets and marked up Background 
Layouts under the appropriate section of the 
DIS Master Log Book and place the copies in 
the appropriate Field Log Book. 

6.5.4 Mark an X under IDEN, on the Status Check 
List, in the Field Log Book and remove the 
sign out sheet (See Appendix 4). 

7 .  RECORDS 

The log sheets and background layouts are quality records and 
the originals shall be submitted to the EMD Records Center 
per 3-21000-ADM-17.01, Quality Records Management, for 
inclusion in the DIS Master Log Book. 
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APPENDIX 1 
Drain and Effluent Pathway Assessment Criteria 

A.1 OBJECTIVE: 

Improve source control to reduce the possibility of an 
inadvertent release of hazardous or otherwise inappropriate 
substance to the Sanitary Bewer system by: 

A.l.l Ensuring that all drains in a Potential Hazard 

A.1.2 Ensuring that all identified Effluent Pathways 

Area do not feed into the Sanitary Sewer system. 

within a Potential Hazard Area have been sealed or 
impeded. 

A.1.3 Ensuring that all Restricted Drains are adequately 
Protected. 

A.1.4 Ensuring that all drains dye tested in a NO 
Potential Hazard areas are labeled in accordance 
with the determined disposition ("SANITARY SEWER" 
or PROCESS WASTE). 

A.1.5 Ensuring that all drains not dye tested in a 
Potential Hazard Area are labeled "UNDETERMINED - 
Treat as Sanitary". 

A.1.6 Ensuring that all existing drain labels are 
visible and in good repair at the time of the 
Drain Identification Study (DIS) inspection. 

generated by the DIS inspection and findings are 
per the RFP Standard SX-164. 

A.1.7 Ensuring that all new drain label installations 

A.1.8 Ensuring that Foundation/Footing drains exposed to 
a Potential Hazard Area do not feed into the 
Sanitary Sewer system. 
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Appendix 1 (C ontinued) 
Drain and Effluent Pathway Assessment Criteria 

A.2 CRITERIA 1 (Drain and Effluent Pathway Assessment) 

Existing data sources shall be examined and each room in 
each building shall be walked through documenting drains and 
effluent pathway locations, Chemicals of Concern, and drain 
labeling integrity. 

NOTE 
Work has already been performed by the Resumption Team #6 on 
sections of Buildings 3718 707, 771, 776, 777 and 779. All 
previous documentation and findings shall be reviewed and 
included in the documentation. Any work not complying with 
current DIS procedures, and the Drain and Effluent Pathway 
Assessment Criteria, shall be incorporated into this study. 

8 
Labeled Process Waste drain in a Potential Hazard Area: 
The drain shall be dye tested using the approved RFP 
Dye Test procedure. The location and condition of the 
labels shall be examined and drains relabeled as 
necessary per the RFP Standard SX-164. If the drain is 
determined to be connected to the Sanitary Sewer 
system, then the drain shall be treated the same as 
"Labeled Sanitary Sewer in a Potential Hazard Area". 

Unlabeled drain in a Potential Hazard Area: The drain 
shall be dye tested using the RFP Dye Test procedure to 
determine it's disposition and the appropriate action 
"Label Process Waste or treat the same as "Labeled 
Sanitary Sewer in a Potential Hazard Area". 

Labeled Sanitary Sewer drain in a Potential Hazard 
Area: The drain shall be Locked Out and Tagged Out 
(LO/TO) and a corrective action initiated to have a 
radiological survey performed and permanently remove 
the drain from service or receive approval from SWD to 
take the necessary actions to convert it to a 
Restricted Drain. 

\ 
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Appendix 1 (C  ontinued) 
Drain and Ef fitent Pathway Assessment Criteria 

Effluent Pathways in a Potential Hazard Area: 
Appropriate action shall be initiated to contain the 
Potential Hazard Area (Cracks shall be filled, 
penetrations shall be sealed, barriers shall be 
installed, etc. as required). 

Labeled Process Waste drain in a Potential Hazard 
Area: The location and condition of labels shall be 
examined and drains relabeled per RFP Standard SX-164 
as necessary. 

Unlabeled drain in a Potential Hazard Area: Drain 
shall be dye tested, existing engineering drawings may 
be investigated to determine the labeling, or the drain 
shall be labeled "Undetermined, TREAT AS SANITARY" per 
RFP Standard SX-164. 

Labeled Sanitary Sewer drain in a w Potential Hazard 
Area: Drain shall be dye tested, existing engineering 
drawings may be investigated to confirm the labeling, 
or the drain shall be relabeled "Undetermined, TREAT AS 
SANITARY" per the RFP Standard SX-164. 

Effluent Pathway in a Potential Hazard Area: No 
action shall be required. 

A.3 CRITERIA 2 (Potential Hazard -ea Assessment) 

A Hazard Assessment (HA) shall be performed on each building 
to establish Potential Hazard Area boundaries by walking 
through the buildings examining each room for Chemicals of 
Concern (COC) and by tracking the source and purpose of each 
chemical location. 

Potential Hazard Area: A room or area which contains 
or has access to any chemicals of concern exceeding the 
established SWD Limit or has a combination of chemicals 
deemed potentially hazardous by SWD in any quantity. 
A l l  radiation control areas are to be considered 
Potential Hazard Areas. 
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Drain and Effluent Pathway Assessment Criteria 

NO Potential Hazard Area: 
the definition of a Potential Hazard Area (eg; offices, 
restrooms and janitor closets located outside radiation 
control areas and without access to COC). 

Restricted Drain: A Sanitary Sewer drain which remains 
in a Potential Hazard Area with the approval and 
application of specific restrictions by SWD. 
Restrictions may include the following: 

An area which does not meet 

The drain must remain locked out and sealed 
against inadvertent discharge except for approved 
restricted use. 

Warnings signs must be ~posted. 
F 

.% 

a 

A current list of materials not suitable for 
discharge into the drain, shall be posted or 
remain accessible at all times to the approved 
users.of the drain. This list shall be provided 
originally to the Operations Manager by SWD. 

The approved users of the drain shall be trained 
in the appropriate use of the drain. 
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APPENDIX 4 
Signout Sheet 

FIELD LOG BOOK 

SIGN OUT SHEET 

Name 

Date 

Building 

Log Sheets 

Drawings 

856D0161.010 



FIELD LOCATING EFFLUENT PATHWAYS AND DRAINS 
EG&G ROCKY FLATS PLANT Manual Number: 5-21000-OPS 
EM OPERATIONS Procedure No: SW.28, Rev 0 
PROCEDURES MANUAL Page : PAGE 16 OF 19 

Effective Date: 9/25/92 
CATEGORY 2 Organization: SWD 

APPENDIX 5 
Symbols, Terms €4 Definitions 

Symbols 

&- 

SYMBOL 

ss 
PW 

FD 

SH 

su 

TR 

UT 

WWA 

0 

DRAWING AND LOG SHEET 
SYMBOL LEGEND 

Sanitary Sewer Drain 

Process Waste Drain 

Floor Drain 

Shower Drain 

Sump 

Trench 

Utinlity Trench 

Unlabeled Drain 

Wet Work Area 

Approx. Drain location 
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APP 5 (Continued) 
Symbols, Terms & Definitions 

TERMS & DEFINITIONS 

Chemicals of Concern (COC) - Toxic chemicals, hazardous 
chemicals, bases, oils, solvents, paints, radioactive and 
waste materials, PCBs, etc. in liquid or fine solid form. 
COC are identified by SWD and used to define Areas Potential 
Hazardous to surface waters. 

DIS Field Log Books - Each book represents a group of 
buildings categorized according to priority. 
contains; an area map; a list of buildings in each group; 
log sheets and background layouts. These items constitute 
the field work sheets. 
not be located, a blank sheet of paper with the building 
number on it has been placed in the book. 

Each book 

When a drawing of a building could 

DIS MASTER Log Book - PROJECT DATA MANUAL. The DIS Master 
Log Book shall, upon completion of the DIS project, contain 
the Building Group Lists, Status Check List, Flow charts, 
Procedures, Health & Safety (H&S) Plan, Chemicals of Concern 
List, Calculation sheets (where applicable), Drain and 
Pathway Identification Log Sheets, Background layouts, Dye 
Test Log Sheets, Dye Sighting (DS) Log Sheets, and 
Corrective Action Lists. 

DIS Reference Book - A collection of reference data 
including contact lists, procedures, forms, standards, 
action plans, schedules information, and resumption findings 
for use in performing DIS field evaluations. 

Drain - Any drain location above or below floor level (floor 
drain, sink, shower, sump, wet work area, etc.) that 
provides access to the Sanitary Sewer or the Process Waste 
systems. 

Note: 
The only drains of no concern are toilets, drinking fountains, 
dishwashers, ice makers, and hand basins in a confirmed NO 
Potential Hazard Area, and approved equipment directly plumbed 
into a 6s  or PW system. 
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AP 5 (Continued) 
Symbols, Terms & Definitions 

Effluent Pathways - Any labeled or unlabeled access to the 
Sanitary Sewer, Process Waste, or Foundation Drain Systems 
(e.g., All trenches, floor penetrations, cracks, pipe runs, 
expansion joints, etc.). 

Foundation Footing Drain - A pipe or series of pipes which 
collect and discharges ground water from the foundation 
footing of a structure. 

LO/TO - Lock out, Tag out - A temporary measure to deter use 
of a drain until the drain can be permanently removed. This 
Provides a physical barrier (not necessarily permanent) to 
prevent the use of the drain designated by a red tag affixed 
to the drain (per Health & Safety Practices Manual 2.06). 

-I 

Remove Drain - Permanently remove drain from service. 
can be accomplished by the plugging of the drain with 
concrete, installing a permanently sealed cover or cap, or 
removing the drain pipe, etc. 

This 
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APPENDIX 6 
Flow Chart 
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Document location of 
effluent pathway on floor 

plan drawing I 
1 

2 r 
7 

~n drains present in the 
room? 

b 

Y es No 

Document drain type (Floor, 
sink, other) on log sbett 

Doarment No drains on 
log rhett 

Document drain location on 
apprppriate Floor Plan 

Drawing 

I 
I 

FUELD LOCATE EFFLUENT PATHWAYS AND DRAINS 
4r ACTIVITY FLOW CHART 
2 
- Issue date: 03-06-92 



This is a 
CONTROLLED DOCUMENT 
EGBG - ROCKY FLATS PLANT 

ENVIRONMENTAL MANAGEMENT DYE TESTING BUILDING DRAINS 
1 FLATS PLANT Manual Number: 5-21000-OPS 

EM OPERATIONS Procedure No: SW.29, Rev 0 
PROCEDURES MANUAL Page: PAGE 1 OF 24 

CATEGORY 2 Organization: SWD 
Effective Date: 9/29/92 

TITLE: 
DYE TESTING 
BUILDING DRAINS 

TABLE OF CONTENTS 

e TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . 1 

1. PURPOSE . . . . . . . . . . . . . . . . . . . . . . . 3 

2. SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . 3 

3 .  REFERENCES.. . . . . 3 
3.1 Primary References . . . . . . . . . . . . . . . . 3 
3.2 Secondarv References . . . . . . . . . . . . . . . 3 

4 .  LIMITATIONS AND PRECAUTIONS 4 

5 .  PREREQUISITES . . . . . . . . . . . . . . . . . . . . . 5 

6. INSTRUCTIONS . . . . . . . . . . . . . . . . . . . . . 5 
6.1 Preparation . . . . . . . . . . . . . . . . . . . . 5 
6.2 Establish a llBaselinell Time . . . . . . . . . . . . 7 
6.3 pv e Testinq Labeled Process Waste Drain . . . . . . 8 
6.4 Dve Testinq Unlabeled or Questionable Drains . . . 9 
6.5 Dve Sishtinq . . . . . . . . . . . . . . . . . . . 10 
6 - 6  Review Documents . . . . . . . . . . . . . . . . . 13 
6.7 Finalize Documents . . . . . . . . . . . . . . . . 13 

7 .  RECORDS . . . . . . . . . . . . . . . - .  . . . . . . . 14 

- 

APPENDIX 1 . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Dye Test Log Sheet . . . . . . . . . . . . . . . . . . . 15 

, APPENDIX 2 . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Dye Sighting (DS) Log Sheet . . . . . . . . . . . . . . 16 

APPENDIX 3 . . . . . . . . . . . , . . . . . . . . . . . . . 17 

85 6D016 6.006 

ADMIN REGQRD 



DYE TESTING BUILDING DRAINS 
EGfG ROCKY FLATS PLANT Manual Number: 5-21000-OPS 
EM OPERATIONS Procedure No: SW.29, Rev 0 
PROCEDURES MANUAL Page: PAGE 2 OF 24 

CATEGORY 2 Organization: SWD 
Effective Date: 9/29/92 

TABLE OF CONTENTS (Continued) 

APPENDIX4 . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Materials List . . . . . . . . . . . . . . . . . . . . . 18 

APPENDIX5 . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Backdrop Extension . . . . . . . . . . . . . . . . . . 19 

APPENDIX6 . . . . . . . . . . . . . . . . . . . . . . . . . 20 

and Engineering Letter of Approval . . . . . 20 
Tracer Dye Material Safety Data Sheet (MSDS) 

APPENDIX7 . . . . . . . . . . . . . . . . . . . . . . . . . 24 
Manhole Location Map . . . . . . . . . . . . . . . . . . 24 

- 

856D0166.006 



DYE TESTING BUILDING DRAINS 
EG&G ROCKY FLATS PLANT Manual Number: 5-21000-OPS 
EM OPERATIONS Procedure No: SW.29, Rev 0 
PROCEDURES MANUAL Page: PAGE 3 OF 24 

CATEGORY 2 Organization: SWD 
Effective Date: 9/29/92 

1. 

2 .  

PURPOSE 

The purpose of this procedure is to provide instructions for 
Dye Testing building drains at the Rocky Flats Plant (RFP) 
to ensure that unacceptable amounts of hazardous or 
otherwise inappropriate substances at Rocky Flats Plant 
(RFP) cannot inadvertently enter the Sanitary Sewer (SS)  
system. 

SCOPE 

This procedure implements Dye Testing and documentation of 
any drain at RFP to ensure the drain's integrity or to 
determine the drains true disposition. 

This procedure addresses the visual detection of dye at 
selected manholes, the Diversion Boxes and at Process Waste 
sampling locations when appropriate. 

3 REFERENCES 

3.1 Primary References 

3.1.1 Dye Testing Health and Safety Plan 

3.1.2 RFP Engineering Document Control Facilities 
Engineering Drawings 

3.1.3 RFP Standard SX-164 

3.1.4 RFP Training Users Manual 1-10000-TUM 

3.1.5 RFP LO/TO Procedure (Health & Safety Practices, 
Section 2.08) 

3.1.6 RFP EM/SWD 3-21000-ADM-17.01, QA Records 
Management. 

3.2 Secondary References 

3.2.1 NPDES FFCA Chromic Acid Incident plan 

3.2.2 DEPARTMENT OF ENERGY (DOE) ORDERS: 
\ 
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a. DOE Order 5480.4 Environmental Protection, 
Safety and Health Protection Standards 

b. DOE Order 6430.124 General Design Criteria 

0 Section 1300-8 Special Facilities - 

0 Section 1300-9 Special Facilities - 
Waste Management 

Effluent Control and Monitoring 

4 .  

0 Section 1323-5 Special Facilities - 
Radioactive Liquid Waste Facilities 

3.2.3 ENVIRONMENTAL PROTECTION AGENCY (EPA) 
REGULATIONS: 

a. 40 CFR 122 National Pollution Discharge 
Elimination System Permit Regulations 

b. 40 CFR 131 Procedures for Approving State 
Water Quality Standards 

3.2.4 COLORADO WATER QUALITY CONTROL ACT: 

a. CRS 35-8 Colorado Water Quality Control Act 

b. 5 CCR 1002 - Regulations for the State 
discharge Permit System 

3.2.5 Conduct of Engineering Manual Section 6.7 

3.2.6 Conduct of Engineering Manual DES-19 

3.2.7 Conduct of Engineering Manual DES-68A 

LIMITATIONS AND PRECAUTIONS 

4.1 Personnel in the vicinity of an open manhole or 990 
Diversion Boxes shall consider the potential hazards 
(e.g., confined space entries, rising water, falls) and 
not put themselves or others at undue risk. 

5 
_r 
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6.  

5 .  PREREQUISITES 

5.1 Personnel shall read and understand the Dye Testing 
Health and Safety plan. 

per the Training Users Manual, l-lOOOO-TUM, to perform 
the tasks described in this procedure. 

5.2 Personnel shall be current on all training required, 

5.3 Personnel shall be aware of and perform all 
requirements (i.e:, Work Permits, Plan of the Day, 
appropriate notification, etc.) prior to entering a 
building or area. 

INSTRUCTIONS 

6.1 Preparation 

6.1.1 Obtain copies of Engineering Reference Drawings 
(Floor Plans, Site Utilities Plans, Plumbing, 
Process Waste & Sanitary Sewer drawings) from 
Engineering Document Control (building 130), the 
building representative, or other sources. 

6.1.2 Obtain access to copies of the SWD approved 
**Baseline** time for the building (if 
established) . 

6.1.3 Using the copies of the Reference Drawings, 
determine the location of the drain(s) to be dye 
tested, the location of the exit point of the 
Sanitary Sewer Main from the building, and a 
known SS drain (Toilet,etc.) furthest from that 
exit point. 

6.1.4 Using the Sight Utilities Plan and the Manhole 
Location Map (Appendix lo), identify the down 
gradient sanitary manhole (if any), associated 
with the building being dye tested, and/or 
verify the location in the field. 

6.1.5 Field walk down the area to verify 
determinations. 

- 
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6.1.6 

6.1.7 

6.1.8 

6.1.9 

6.1.10 

6.1.11 

6.1.12 

Obtain the Dye Test Ready Review Sheet 
(Appendix 4) from RFP Forms Control, 
and complete the tasks on the form 
including the appropriate 
notifications. 

Complete the Dye Test Ready Review 
Sheet (Appendix 3 )  including the 
appropriate notifications. 

Obtain Dye Test Log Sheet (Appendix 2) and Dye 
Sighting (DS) Log Sheet (Appendix 3 )  forms from 
RFP Forms Control. 

Arrange for a Process Waste representative to 
sample the PW waters at an appropriate Sampling 
Port, (if a port exists on that system) when Dye 
Testing Unlabeled or Questionable drains. 

Obtain materials listed in Appendix 5. 

Take appropriate actions to gain access to the 
building to be dye tested and the dye sighting 
areas. 

Establish a source of water and the most 
reasonable method of transportation (e.g., hose, 
bucket, etc) available to transport water to the 
dye injection sites. 

6.1.13 Station Dye Spotters at the Sanitary Sewer down 
gradient manhole and/or at the 990 Diversion Box 
to visually inspect the sanitary waste water for 
eolor changes indicating the presence of dye. 

6.1.14 If an SWD approved I1Baseline1' time does not 
exist, then establish a tlBaselinelf time for the 
building as instructed in Section 6.2. 
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6.2 Establish a lgBaselinell Time 

6 . 2 . 1  Using information gathered in Section 6.1.1, 
locate a known SS drain (Toilet, sink, etc.) 
furthest from the main drain lines exit point 
from the building. 

Mix one tablespoon of FD&C red dye 4 0  with 5 
gallons of water until all granules have 
dissolved (Dye Concentrate). 

6.2.2 

6 . 2 . 3  Inject dye into drain(s) as follows: 

6 . 2 . 3 . 1  For toilets 

a. Dispense 1 tablespoon of FD&C red dye 40  into 
the toilet ( s )  . 

6 . 2 . 4  

6 . 2 . 5  

6 . 2 . 6  

b. Flush toilet at least 5 times ensuring that 
all dry granules are flushed into and down 
the drain with the water. 

6 . 2 . 3 . 2  For building drains (sinks, floor 
drains, etc. ) 

a. Pour 1 to 2 pints of concentrate into a 
drain. 

b. Flush with a minimum of 2 0  gallons of water. 

Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6 . 5 ) .  

After receiving notification from the Dye 
Spotter(s) that dye has been detected, document 
the time(s) and location(s) on the Dye Test Log 
Sheet. 

Note the total time it took for dye to reach 
each location on the Dye Test Log Sheet under 
comments. 

a, 
v 
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NOTE 

This duration becomes the suggested "baseline8m for flow 
to go from the building to the 68 dye spotting 
locations. The baseline is only a guideline. 
Eqerienced judgement shall be required in making 
determinations based on this factor. 

6.2.7 Allow at least twice the ttbaselinett time to pass 
before injecting dye into the next drain, or 
series of drains. 

6.3 Dve Testincr Labeled Process Waste Drain 

6.3.1 

6.3.2 

6.3.3 

6.3.4 

6.3.5 

5 

- 
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Establish a ttBaselinett time for the building as 
instructed in Section 6.2 or use an SWD approved 
previously established ttBaselinett time. 

Mix one tablespoon of FD&C red dye 40 with 5 
gallons of water until all granules have 
dissolved (Dye Concentrate) as needed. 

Inject dye into one or more PW drains, as 
directed in Section 6.2.3. 

Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6.5). 

After receiving notification from the Dye 
Spotter(s) that dye has been detected, document 
the time(s) and location(s) on the Dye Test Log 
Sheet. 

a. If no dye is detected at the SS Dye Spotting 
locations within the ftbaselinetf time then 
document the disposition of each drain on the 
Dye Test Log Sheet as PW. 

b. If dye does appear at a Sanitary Sewer 
location, one or more of the labeled Process 
drains are mislabeled. Drains must be re-dye 
tested, one at a time, until all improperly 
labeled drains are detected. 
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NOTE 
After injecting dye into the final labeled Process 
Waste drain in a building, allow the dye at least twice 
the @@baseline@* time to reach one of the officially 
designated dye sighting location(s) before Dye Testing 
an Unlabeled drain or before Dye Testing in another 
building. 

6.3.6 Sign all Dye Test Log Sheets, at the end of each 
day, then deliver them to the EM/SWD DIS Master 
Log Book representative. 

6.4 Dye Testinq Unlabeled or Ouestionable Drains 

6.4.1 Establish a ttBaselinel* time for the building as 
instructed in Section 6.2 or use an SWD approved 
previously established llBaselinell time. 

3 
x - 
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6.4.2 Station a Process Waste representative at the 
appropriate PW sampling port. This would be in 
conjunction with the SS Dye Spotting locations 
set up when the llbaselinell time was established 
and inject dye (as instructed in Step ?)  into 
one or more Unlabeled or Questionable drains. 

NOTE 
If a PW representative could not be stationed at a 
sampling port, then Questionable drains must be dye 
tested one at a time. If a PW representative is 
located at a PW location and dye is detected at both 88 
and PW Dye Sighting locations, then drains must be re- 
tested one at a time. 

6.4.3 Mix one tablespoon of FD&C red dye 40 with 5 
gallons of water until all granules have 
dissolved (Dye Concentrate) as needed. 

6.4.4 Inject dye into one Unlabeled or Questionable 
drains at a time, as directed in Section 6.2.3. 

6.4.5 Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6.5). 
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6.4.6  Document the time and location of any dye 
sightings on the Dye Test Log Sheet after 
receiving notification from Dye Spotter(s). 

a. If dye is detected at any of the SS Dye 
Spotting locations then document the 
disposition of that drain on the Dye Test Log 
Sheet as S S .  

b. If dye is detected at the PW Dye Sampling 
location(s) then document the disposition of 
that drain on the Dye Test Log Sheet as PW. 

c. If dye does not appear at any Dye Spotting or 
Dye Sampling location then, the drain must be 
treated as SS until verified and approved 
evidence can be presented to the contrary. 

6.4 .7  Allow the @tbaselinelt time to pass before 
injecting dye into the next drain. 

NOTE 
After injecting dye into the final Unlabeled drain in a 
building allow at least twice the @@baseline@t time for 
the dye to reach one of the official dye sighting 
locations before Dye Testing any Process Waste drains 
or before Dye Testing in another building discharging 
to the same Sanitary Sewer manhole or Process Waste 
System. 

6.4 .8  Sign all Dye Test Log Sheets, at the end of each 
day. 

6.5 Dye Siqhtinq 

NOTE 
The Dye Injector shall send notification, by radio, to 
all Dye Spotters at the time the dye is injected. If a 
color, other than red, shoulcl appear at the Sanitary 
Sewer while dye testing a drain or a series of drains, 
then all discharging to the SS system is to be 
discontinued for two (2) hours and that drain is to be 
re-dye tested or, the drain is to be treated as 
Sanitary Sewer. 

- 
856D0166.006 
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6.5.1 Process Waste Locations 

NOTE 
All Process Waste Dye Spotters (Gamplers) and 
Sampling Port Locations (e.g., a pit, a sump, 
etc.) shall be specified by Liquid Waste 
Operations Management. 

6.5.1.1 Draw water from the Sampling Valve and 
visually inspect for color prior to dye 
injection. 

6.5.1.2 Close the main valve entering the 
appropriate Process Waste tank 
immediately upon receiving notification 
that the dye has been injected into a 
drain. 

6.5.1.3 Draw water from the Sampling Valve 10 
minutes after the dye injection; compare 
the color to the previous sample; and 
visually inspect for dye; open valve. 

6.5.1.4 Notify the Dye Injector by radio of 
visual color changes. 

6.5.1.5 Document the date, time and location of 
each sample taken, on a DS Log Sheet. 

6.5.1.6 Repeat Sections 6.5.1.1 through 6.5.1.5 
for each dye inj ection. 

6.5.1.7 Sign all DS Log Sheets, at the end of 
each day. 

6.5.2 Manholes 
Read and understand the Dye Test H&S Plan. 

NOTE 
The Dye Injector shall send notification, by 
radio, at the time dye has been introduced into 
the system. 

856D0166.006 
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WARNING 
DO NOT ENTER TEE MANHOLE AND USE EXTREME CAUTION 
WHEN REMOVING THE MANHOLE COVER! 

6.5.2.1 Remove the cover on each manhole and 
test for gasses, following the Health & 
Safety Plan. 

6.5.2.2 Stand above the manhole and lower the 
"Backdrop Extensionn (See Appendix 4) 
down into the manhole. Shine a high 
intensity light down on it after 
receiving notification that dye has been 
injected into the system. 

6.5.2.3 Watch for any dye traces in the water 
crossing over the backdrop. 

6.5.2.4 Notify the Dye Injector and the spotter 
at the Diversion Box by radio 
immediately upon sighting dye. 

6.5.2.5 Document the date, time and location of 
each sighting on a DS Log Sheet. 

6.5.2.6 Repeat Sections 6.5.2.2 through 6.5.2.5 
for each required dye sighting at that 
location. 

6.5.2.7 Sign all DS Log Sheets, at the end of 
each day. - <  

6 . 5 . 3  9 9 0  Diversion Box 

NOTE 
The Dye Injector shall send notification, by 
radio, at the time dye has been introduced into 
the system. 

WARNING 
DO NOT ENTER THE MANHOLE AND USE EXTREME CAUTION 
WHEN REMOVING THE GRILLE ON THE DIVERSION BOX! 

- 
F 
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6.5.3.1 Stand above the Diversion Box on the 
fall side. 

6.5.3.2 Lower the "Backdrop Extension" (See 
appendix 4 )  down into the Diversion Box 
and shine a high intensity light down on 
the backdrop plate and watch for dye to 
appear in the stream of water crossing 
over it upon receiving notification from 
the Dye Injector that dye has been 
introduced into the system. 

6.5.3.3 Notify the Dye Injector by radio 
immediately upon sighting dye. 

NOTE 
The Dye Spotter at the manhole upstream from the 
Diversion Box shall send notification, by radio, 
if dye is spotted at that location first. 

6.5.3.4 Document the date, time and location of 
each sighting, on the DS Log Sheet. 

6.5.3.5 Repeat Sections 6.5.3.1 through 6.5.3.4 
for each required dye sighting at that 
location. 

6.5.3.6 Sign all DS Log Sheets, at the end of 
each day. 

6.6 Review Documents 

6.6.1 Review the Dye Test and DS Log Sheets for 
consistency and completeness. 

6.6.2 Revise or reconstruct the Dye Test and Dye 
Sighting Log Sheets for consistency and 
neatness. 

6.7 Finalize Documents 

6.7.1 Sign and date all Dye Test and DS Log Sheets. 

c 

? 

85600166.006 
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6.7.2 Send log sheets to RFP EMD Records Center to be 
filed under the appropriate section of the DIS 
Master Log Book. 

7 .  RECORDS 

The log sheets are quality records and the originals shall 
be submitted to the EMD Records Center per 3-21000-ADM- 
17.01, Quality Records Management, for inclusion in the DIS 
Master Log Book. 

\ 

9 
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APPENDIX 1 
Dye Test Log Sheet 

BUIUIING # 

for the tracer aye tb enter the diversion box at building 990. 

DYE TESTED BY: WITNESSED BY: 

Signed Dated Signed Daced 
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APPENDIX 2 
Dye Sighting (DS) Log Sheet 

DYZ SIGHTING LOG SHEET 
(DS) 

Dare: 

Locazion: 

Eye Spozzer: 
(plees~ p r i n t  name1 

(signature) 

856D0166.006 
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APPENDIX 3 
Dye Test Ready Review Sheet and Contact List 

DYE TEST 
READY REVIEW SHEET 

BUILDING? 

SECUF.ITY CLEARANCE REQUIRZD YES NO 

TRAINING REQUIREKEN" AS COMTLPTE YES NO 

ON PLAN 0' THE DAY YES NO NOT RZQ 

WORK PEWIT YES NO NOT REQ 

CONTACT LIST 

Contact each group or inCFvidua1 giving them: 

24 Hours Notice & 1 Hour Notice 

BUILDING OTZXATIONS MANAGZR 

BUILDING H&S AREA ENGINEER 

BUI'LDING LO/TO MANAGER 

PLANT PROTSCTION 

WALKIE-TALXIE (to get walkie-talkies) 

RCRII/CERCLA - ALLEN SHUBERT 
WASTE W A m  TREATMENT PLANT (WWTP) - 
FRANK HuF-rMAN 

WASTE OPERAZ'IONS MANAGE3 - BOB MORGAN 

SURFACE WATZR DIVISION (SWD) - 
BOB FI-G 

XC502 

X6013 

01177 

D3132 
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APPENDIX 4 
Work Materials L i s t  

WORK MATERIALS 

Prior to 

e 

e 

e 

e 

0 

e 

e 

e 

e 

Dye Testing, the following items must be obtained: 

Dye Test Ready Review Sheet and Contact List 

Engineering Sewer Drawings (copies) 

Drain Location Sketch(s) (copies) 

FD&C Red #40 dye and a one tablespoon measuring devise. 

Water supply must be located 

5 gallon bucket 

1 gallon container 

Ready made drain covers 

Four Radios set at the same frequency and approved by 
Security 

High-power flashlight 

Dye Test Log Sheets 

Dye Sighting (DS) Log Sheets 

Writing Surface (Clipboard) 

Writing Instruments 

Protective Clothing (Coveralls, latex gloves, etc.) 

HNu or OVA Meter 

LEL/O, Meter 

Backdrop Extension (may be checked out from Surface 
Water Division of Environmental Management) 

3 
2 
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APPENDIX 5 
Backdrop Extension 

A 
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APPENDIX 6 
Tracer Dye Material Safety Data Sheet (MSDS) 

and Engineering Letter of Approval 

ROBERT KOCH 1NDUSTRlES INC. 
aOUR 1. EOX AHH 3 f N N n .  CO 30102 f203 W-VQ 

MATERIAL S A F m  DATA SHEET 
. e  

I I FDgC colors are n o t  hazardous material - so notifail under me 
j urisdiction o f  D . 0 , T I I 

I I '  
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APPENDIX 6 (Continued) 

and Engineering Letter of Approval 
Tracer Dye Material Safety Data Sheet (MSDS) 

N/A 
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APPENDIX 6 (Continued) 
Tracer Dye Material Safety Data Sheet (MSDS) 

and Engineering Letter of Approval 

Internal Letter 

Data September 20, 1989 

* Those Listed 
TO I-.---, 

Rockwell international @A!! 
* 8.79 NO. 

D. W. Walker 

Building 130 
* Plant Utilities Eng, 

- 5450 (dig. pager 320) 

TRACER DYE INJECTION IY BUILDING DRAIN SYSTEMS 

Under current project Authorization No. 492249 - Drains Identification 
Study, Facilities Engineering personnel will be injecting tracer dye into 
the process drains in the buildings which are connected or suspected to be 
connected to the process waste lines. This tracer dye test will provide a 
positive identification of the drain connections and will identify if there 
are cross connections between the process waste line(s) and the sanitary 
waste linefs). 

The test will be conducted using an Industrial Hygiene recommended FDLC Red 
40 dye. The Material Safety Data Sheet (MSDS) for this dye i s  on file in 
the Industrial Hygiene office and is attached. The dye is a dark red dye 
used for food, drug and cosmetic which is not a hazardous material and has 
no known significant harmful environmental effect. The dye will be mixed 
in water to produce a dark red solution. 
this solution will be injected into the process drain followed by 
approximately 2 - 3 gallons of clear water. Facilities Engineering 
personnel will be observing the outcome o f  the drain lines at various 

, I  locations in the building drain system. No sealed drains in areas 
containing radioactive o r  other hazardous materials will be opened. 

The tracer dye test will be conducted for all buildings on plant site which 
have process drains. The test is tentatively scheduled to begin on 
September 25, 1989, and will continue through May 1990. Facilities 
Engineering will notify the Building Manager, Plant Protection, HS&E Area 
Engineer, Sewage Treatment Plant, Utility Area Manager, and RCRA/CERCLA 
Office of the date and building of the test 24 hours prior to the beginning 
of each test. In addition, Facilities Engineering will verbally notify the 
above offices 1 hour prior to actual dye injection. 

I f  you have any questions or comnents, please feel free to contact me at 
extension 5450 or digital pager 320. 

Approximately 1 - 2 gallons of 

0. W. Walker. Project Engineer 
Plant Utiljties Engineering 
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APPENDIX 6 (Continued) 

and Engineering Letter of Approval 
Tracer Dye Material Safety Data Sheet (MSDS) 

#TRACER DYE INJECTION T E S T  

APPROVED: d4M 
C. E. B e u t l e r  -~ . ~ 

F a c i l i t i e s  E n g i n e e r i n g  

- 
P1 a n t  S e r v i c e s  

APPROVED: Gfi %- 
E. R. Naimon 

- 
Waste O p e r a t i o n s  

APPROVED : ,7/dy ‘7?4 
K. 6. McKin ey 
R C W C E R C L A  

APPROVED: 6 
Ut i  1 i t i es  

D i s t r i b u t i o n  

C.  E.  B e u t l e r  
M. G. C o l a l a n c i a  
6. W. C o l e s  
A. E d e n  
0. W. F e r r e r a  
J. P. K o f f e r  
J. R. M a r s h a l l  
J .  D. M c C a r t h y  
K. 8. M c K i n l e y  
E. R. Nairnon 
R. E. R i c h a r d e l l a  
V. T e r k u n e  
E. R. Young 

HS&E E n g i n e e r i n g  

\ 

- - 
856D0166.006 
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APPENDIX 7 
Manhole Location Map 
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1. 

2 .  

Iv- 

3 .  

PURPOSE 

The purpose of this procedure is to provide instructions for 
performing a Chemicals of Concern (COC) identification 
inspection as part of the Drain Identification Study (DIS) to 
ensure that unacceptable amounts of hazardous or otherwise 
inappropriate substances at Rocky Flats Plant (RFP) cannot 
inadvertently enter the Sanitary Sewer ( S S )  system. 

SCOPE 

This procedure implements the requirements of the Drain and 
Effluent Pathway Assessment Criteria established by the 
Surface Water Division (SWD) of Environmental Management EG&G, 
RFP . 
This procedure addresses inspection within the walls of every 
existing structure at RFP to locate, identify, and document on 
log sheets Chemicals of Concern. 

This procedure address activities for the drain identification 
study, project #986685. 

REFERENCES 

3 .1  Primary References 

3.1.1 SWD Chemicals of Concern List 

3.1.2 DIS Field Log Books 

3.1.3 DIS Reference Book 

3.1.4 EG&G Health & Safety Practices Manual, Section 
2.08  

3.1.5 RFP Standard SX-164 

3.1.6 RFP Training Users Manual 1-10000-TUM 

3.2 Secondary References 

3.2.1 NPDES FFCA Implementation plan 

856d0168.005 
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3.2.2 3-21000-ADM-17.01, Quality Records Management 

3.2.3 Health & Safety Practices Manual, Section 2.08 

3.2.4 DEPARTMENT OF ENERGY (DOE) ORDERS: 

a. Doe Order 5480.4 Environmental 
Protection, Safety and Health Protection 
Standards 

b. Doe Order 6430.1A General Design Criteria 

0 Section 1300-8 Special Facilities - 
Waste Management 

3.2.5 

0 Section 1300-9 Special Facilities - 

0 Section 1323-5 Special Facilities - 
Effluent Control and Monitoring 

Radioactive Liquid Waste Facilities 

(EPA) ENVIRONMENTAL PROTECTION AGENCY 
REGULATIONS: 

a. 4 0  CFR 122 National Pollution Discharge 
Elimination System Permit Regulations 

b. 40  CFR 131 Procedures for Approving State 
Water Quality Standards 

3.2.6 COLORADO WATER QUALITY CONTROL ACT: 

a. CRS 35-8 Colorado Water Quality Control 
Act 

b. 5 CCR 1002 - Regulations for the State 
Discharge Permit System 

3.2.7 

3.2.8 

3.2.9 

Conduct of Engineering Manual Section 6.7 

Conduct of Engineering Manual DES-19 

Conduct of Engineering Manual DES-68A 

- - L 
I 
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4.  LIMITATIONS AND PRECAUTIONS 

4.1 Personnel shall consider (including review of the 
material safety data sheets for unfamiliar chemicals) the 
potential hazards of all chemicals and waste materials in 
the area of inspection and not put themselves or others 
at undue risk. 

5. PREREQUISITES 

5.1 Personnel shall be current on all training required, per 
the Training Users Manual, l-lOOOO-TUM, to perform the 
tasks described in this procedure. 

5.2 Personnel shall be aware of and perform all requirements 
(i.e.! Work Permits, Plan of the Day, appropriate 
notification, etc.) prior to entering a building or area. 

6. INSTRUCTIONS 

6.1 Materials 

6.1.1 Remove the Chemicals of Concern Log Sheets 
(Appendix l), Secondary Containment Log 
Sheets, and corresponding Background Layouts 
from the DIS Field Log Book and replace that 
section with a sign out sheet (see Appendix 3) 

6.2 Inspect Rooms for Chemicals of Concern 

NOTE 
If a room is locked or requires security escort, then 
note the situation on the COC Log Sheet under comments 
and establish entry at another time. 

NOTE 
If a room requires protective cloths, breathing air or is 
off limits because of excessive danger, then entry need 
not be pursued. The room is to be declared a Potential 
Hazard and the situation is to be noted on the COC Log 
Sheet under comments. 

I 
-? 
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6.2.1 Examine each room for the presents of products 
or materials, labeled or unlabeled, in liquid 
or fine powder form (chemicals), and/or 
storage and conveyance equipment (devises) 
that may contain or may have contained 
products or materials in liquid or fine powder 
form. 

6.2.1.1. If no chemicals, and/or devises are 
present in the room, then document as 
such on the COC Log Sheet. 

6.2.1.2 If unlabeled chemicals, and/or devises 
are present, then document the visual 
appearance (color, etc) , location and 
container size on the COC Log Sheet. 

6.2.1.3 If labeled chemicals and/or devises are 
present, then compare labeled materials 
and primary container sizes to the SWD 
coc list. 

a. If chemicals present are on the SWD 
COC list and the container exceeds 
the SWD limit, then list the 
product, the primary container (type 
and size), and secondary containment 
(when present), on the COC Log 
Sheet. 

NOTE 
COC in stationary containers, containers large 
enough to require mechanical assistance to 
transport (forklift, dolly, truck, crane, etc.), 
and some Satellite Collection Areas, are required 
to have secondary containment (Pits, burms, walls, 
etc) . This secondary containment shall be 
inspected (See Section 6.4) 

3 
:e 
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b. If more than three chemicals on the SWD 
COC List are present in the room, but 
none of the container exceed the SWD 
limit, then based on the SWD Limit and 
primary containment size, determine the 
three ( 3 )  most potentially hazardous 
products or chemicals and document them 
on the COC Log Sheet and include a 
general comment as to the balance of 
chemicals in the room or condition of the 
area under the comments section of the 
COC Log Sheet. 

c. If chemicals are present in the room, 
that are not on the SWD COC List, but 
your experienced judgement detects a 
potential problem, then record the 
general situation (e.g., house keeping, 
general types and amount of chemicals, 
etc.) under the comments section of the 
COC Log Sheet. 

6.3 Investiqate Transportinq and Usacre 

NOTE 
When a COC source is discovered, then the transportation 
and usage must be investigated. 

6.3.1 Establish communication with the parties 
responsible for the COC (workers, managers, 
etc.) to determine the source, purpose, usage, 

transportation used associated with the COC. 
storage, conveyance and route of 

* -  

6 . 3 . 2  Walk the transportation route (this includes 
tracing pipe lines transporting a COC) from 
it's source, to it's conclusion, documenting 
each room with potential to exceed an SWD COC 
limit, as a Potential Hazard Area (PHA) on the 
COC Log Sheet and clearly marking the route on 
a Building Background Layout (Floor Plan). 
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6.4 Inspect Secondary Containment 

NOTE 
Secondary containment need only be investigated if a COC 
is located in a fixed container, the container is large 
enough to require mechanical assistance to transport 
(forklift, dolly, truck, crane, etc.), or is a Satellite 
Collection Area requiring secondary containment. 

6.4.1 Inspect primary containment area for secondary 
containment. 

6.4.1.1 If secondary containment does not exist, 
then document the COC, the primary 
container size and type, and put an x or 
a check in the ttNo!tt column of the 
Secondary Containment Log Sheet (Appendix 
2) 

6.4.2 Document the room(s), chemical, primary 
containment, and visual observations in the 
appropriate columns on the Secondary 
Containment Log Sheet, and indicate the 
general area of the secondary containment on 
the background layout. 

6.4.3 Inspect secondary containment area for 
effluent pathways (drains, cracks, etc.). 

6.4.4 

6.4.3.1 Document all effluent pathways present 
within the secondary containment. 

a. Note on the Secondary Containment Log 
Sheet, the kind and amount of each type 
of effluent pathway present and indicate 
the general location on a Building 
Background Layout (Floor ‘Plan) using the 
appropriate symbols (Appendix 4 ) .  

Sign and date all marked up Background Layouts 
and sign the COC and Secondary Containment Log 
Sheets. 
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6.5 Review Documents 

6.5.1 Review all field generated documents (COC Log 
Sheets, Secondary Containment Log Sheets, and 
background layouts) for clarity, consistency 
and completeness. 

Field verify areas to clarify documentation if 
necessary. 

6.5.2 

6.5.3 Revise or reconstruct field gernerated 
documents (log sheets and background layouts) 
for clarity, neatness, and consistency in 
symbols (See Appendix 4 )  if necessary. 

NOTE 
If original field generated documents have been 
reconstructed, then the signed and dated originals must 
be filed in the DIS document file. 

6.6 Finalize Documents 

6.6.1 Ensure that all original and reconstructed 
marked up Background Layouts and the Log 
Sheets have been signed and dated. 

6.6.2 Make copies of the COC and Secondary 
Containment Log Sheets and Background Layouts 
finish drafts. 

6.6.3 File the finish drafts under the appropriate 
section of the DIS Master Log Book and place 
the copies in the appropriate Field Log Book. 

Mark an X under COC, on the Status Check List, 
in the Field Log Book and remove the sign out 
sheet (See Appendix 3). 

6.6.4 

\ 

- 
i 
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7 .  RECORDS 

All 

The log sheets and background layouts are quality records and 
the originals shall be submitted to the EMD Records Center 
per 3-21000-ADM-17.01, Quality Records Management, for 
inclusion in the DIS Master Log Book. 
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Chemicals of Concern (COC) Log Sheets 
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APPENDIX 2 
Secondary Containment Log Sheet 
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APPENDIX 3 
S i g n  Out  Sheet 

.>.  

F I E L D  LOG BOOK 

S I G N  OUT SHEET 

Name 

Date 

Building 

Log Sheets 

Drawings 
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APPENDIX 4 
Symbols, Terms and Definitions 

Svmbols 

SYMBOL 

ss 

PW 

FD 

SH 

su 
TR 

UT 

U/L 

WWA 

0 

DRAWING AND LOG SHEET 
SYMBOL LEGEND 

Sanitary Sewer Drain 

Process Waste Drain 

Floor Drain 

Shower 

Sump 

Trench 

Utility Trench 

Unlabeled Drain 

Wet Work Area 

Approx. Drain location 

Secondary Containment. 
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APPENDIX 5 (Continued) 
Symbols, Terms and Definitions 

TERMS L DEFINITIONS 

Effective Secondary Containment - A wall or barrier 
constructed or installed to contain or restrict effluent 
from the area of primary containment (Tank(s) or 
Container(s)) that is 100% of Primary Containment or 100% of 
the largest Primary Containment, shows no signs of defect or 
compromise, and has an adequate capture area. 

Effluent Pathways - Any labeled or unlabeled access to the 
Sanitary Sewer, Process Waste, or Foundation Drain Systems 
(e.g., A l l  trenches, floor penetrations, cracks, pipe runs, 
expansion joints, etc.). 

- - 
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1. PURPOSE 

The purpose of this procedure is to provide instructions for 
Dye Testing Foundation drains at the Rocky Flats Plant (RFP) 
to ensure that hazardous or otherwise inappropriate 
substances at Rocky Flats Plant cannot inadvertently enter 
the Sanitary Sewer ( S S )  system. 

2 .  SCOPE 

3.  

This procedure implements the Dye Testing of Foundation 
drains at RFP to detect the potential for a cross connection 
with the Sanitary Sewer system. 

This procedure addresses the visual detection of dye at 
selected manholes, the 990 Diversion Box, and the 
anticipated Foundation drain Flow Termination Point (FTP). 

REFERENCES 

3.1 Primary References 

3.1.1 

3.1.2 

Dye Testing Health and Safety Plan 

RFP Engineering Document Control Facilities 
Engineering Drawings 

3.1.3 RFP Foundation Drain Report 

3.1.4 RFP Training Users Manual 1-10000-TUM 

3.1.5 RFP EM/SWD 3-21000-ADM-17.01, QA Records 
Management. 

3.2 Secondary References 

3.2.1 NPDES FFCA Chromic Acid Incident plan 

3 . 2 . 2  DEPARTMENT OF ENERGY (DOE) ORDERS: 

a. DOE Order 5480.4 Environmental Protection, 
Safety and Health Protection Standards 

856D0181.005 
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b. DOE Order 6430.1A General Design Criteria 

0 Section 1300-8 Special Facilities - 
Waste Management 

0 Section 1300-9 Special Facilities - 
Effluent Control and Monitoring 

0 Section 1323-5 Special Facilities - 
radioactive Liquid Waste Facilities 

3.2.3 ENVIRONMENTAL PROTECTION AGENCY (EPA) 
REGULATIONS: 

a. 40 CFR 122 National Pollution Discharge 
Elimination System Permit Regulations 

b. 40  CFR 131 Procedures for Approving State 
Water Quality Standards 

3.2.4 COLORADO WATER QUALITY CONTROL ACT: 

a. CRS 35-8 Colorado Water Quality Control Act 

b. 5 CCR 1002 - Regulations for the State 
Discharge Permit System 

3.2.5 Conduct of Engineering Manual 

a. Section 6.7 

b. DES-19 

C. DES-68A 

4 .  LIMITATIONS AND PRECAUTIONS 

4.1 Personnel in the vicinity of an open manhole or 990 
Diversion Box shall consider the potential hazards 
(e.g., confined space entries, rising & falling water) 
and not put themselves or others at undue risk. 

a, 
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5. PREREQUISITES 

5.1 Personnel shall read and understand the Dye Testing 
Health and Safety plan. 

5.2 Personnel shall be current on all training required, 
per the Training Users Manual, l-lOOOO-TUM, to perform 
the tasks described in this procedure. 

5.3 Personnel shall be aware of and perform all 
requirements (i.e:, Work Permits, Plan of the Day, 
appropriate notification, etc.) prior to entering a 
building or area. 

6. INSTRUCTIONS 

6 . 1  Preparation 

6.1.1 Obtain copies of engineering reference Drawings 
(Floor Plans, Site Utilities Plans, Plumbing, 
Sanitary Sewer, and Foundation drawings) from 
Engineering Document Control (building 130), the 
building representative, or other sources. 

6.1.2 Obtain access to copies of the SWD Foundation 
Drain Report, the SWD approved tfBaselinelq time 
for the building (if established), and 
investigate the potential for historical data 
sources which may be helpful in location 
foundation drains. 

6.1.3 Using information gathered in Sections 6.1.1 
through 6.1.2, propose the location of the 
Foundation Drain, and a feasible access point. 

6.1.4 Using the information gathered in Sections 6.1.1 
through 6.1.2 consider if the Foundation drain 
is pumped or is gravity flow and determine a 
feasible Flow Termination Point. 

6.1.5 Using the Site Utilities Plan and the Location 
Map (Appendix 7), identify the down gradient 
nanhole(s) (if any), associated with the 
building Sanitary Sewer System and/or Foundation 
Drain to be dye tested. 

t 

2 
__ 
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6-1.6 

6.1.7 

6-1.8 

6.1.9 

6.1.10 

6.1-11 

6.1.12 

6.1.13 

6.1.14 

Field walk down the area to verify 
determinations made in Sections 6.1.3 through 
6.1.5. 

Obtain Dye Test Ready Review Sheets (Appendix 
3 ) ,  Dye Test Log Sheets (Appendix l), and Dye 
Sighting (DS) Log Sheets (Appendix 2) from RFP 
Forms Control. 

Complete the Dye Test Ready Review 
Sheet (Appendix 3) including the 
appropriate notifications. 

Obtain Dye Test Log Sheet (Appendix 2) and Dye 
Sighting (DS) Log Sheet (Appendix 3 )  forms from 
RFP Forms Control. 

Obtain materials listed in Appendix 4 .  

Take appropriate actions to gain access to the 
building to be dye tested and the dye sighting 
areas. 

Establish a source of water and the most 
reasonable method of transportation (e.g., hose, 
bucket, etc) available to transport water to the 
dye injection sites. 

Station Dye Spotters at the down gradient 
manhole and/or at the 990 Diversion Box to 
visually inspect the sanitary waste water for 
color changes indicating the presence of dye. 

If an SWD approved llBaselinell time does not 
exist, then establish a llBaselinell time for the 
building as instructed in Section 6.2 . 

6.2 Establish a "Baseline" T i m e  

6.2.1 Using information gathered in Sections 6.1.1 
through 6.1.2, locate a known SS drain (Toilet, 
sink, etc.) furthest from the main drain lines 
exit point from the building. 
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6.2.2 Mix one tablespoon of FD&C red dye 40  with 5 
gallons of water until all granules have 
dissolved (Dye Concentrate) . 

6.2.3 Inject dye into the drain(s) as follows: 

6.2.3.1 For toilets 

a. Dispense 1 tablespoon of FD&C red dye 40  

b. Flush toilet at least 5 times ensuring that 

(Appendix 6 )  directly into the toilet(s). 

all dry granules are flushed into and down 
the drain with the water. 

6.2.3.2 For building drains (sinks, floor 
drains, etc.) 

a. Pour 1 to 2 pints of concentrate into a 
drain. 

b. Flush with a minimum of 20 gallons of water. 

6.2.4 

6.2.5 

6.2.6 

Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6 . 4 ) .  

After receiving notification from the Dye 
Spotter(s) that dye has been detected, document 
the time(s) and location(s) on the Dye Test Log 
Sheet. 

Note the total time it took for dye to reach 
each location on the Dye Test Log Sheet under 
comments. 

NOTE 

This duration becomes the suggested llbaseline'g for flow 
to go from the building to the 66 dye spotting 
locations. The baseline is only a guideline. 
Experienced judgement shall be required in making 
determinations based on this factor. 

856D0181.005 
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6-2.7 Allow twice the "baselinet8 time to pass before 
injecting dye into a Foundation drain, 

6.3 Dye Testinq a Foundation Drain 

6.3.1 Establish a l*Baselinelt time for the building as 
instructed in Section 6.2 or use an SWD approved 
previously established *8Baseline*f time, 

6.3.2 Mix one tablespoon of FD&C red dye 40  with 5 
gallons of water until all granules have 
dissolved (Dye Concentrate). 

6.3.3 Pour 1 to 5 gallons of concentrate into the 
Foundation Drain access point. 

NOTE 
If'access point is at a manhole follow the 
instructions in Sections 6.4.1.1 prior to 
injecting dye. 

6.3.4 Document the time of dye injection on the Dye 
Test Log Sheet and alert the Dye Spotters, by 
radio, to start watching for dye traces at the 
Dye Sighting locations (See Section 6.4). 

6.3.5 Flush access point with water until: 

6.3.5.l the water reaches a level of pump 
discharge (when applicable), or 

6.3.5.2 the anticipated FTP begins discharging 
traces of dye, or 

6.3.5.3 a Dye Spotter reports a sighting, or 

6.3.5.4 at least twice the gtBaselinelf time has 
passed. 

6.3.6 Document the time(s) and location(s) of all dye 
sightings on the Dye Test Log Sheet. 

", * 
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6.3.6.1 If dye is not detected at the SS Dye 
Spotting locations or the anticipated 
FTP within twice the llbaselinell time, 
then the drain may be documented as not 
going to the SS but further 
investigation of the FTP and a re-Dye 
Testing is recommended. 

6.3.6.2 If dye does appear at a SS Dye Spotting 
location, then the drains must be 
documented as going to the SS. 

NOTE 
After injecting dye into a Foundation drain, allow the 
dye at least twice the llbaselinelt time to reach one of 
the officially designated dye sighting location(s) 
before Dye Testing in another building. 

6.3.7 Sign Dye Test Log Sheets, at the end of each 
day. -- - 

fT 

6.4 Dye Sicrhtinq 
Read and understand the Dye Test Health & Safety Plan. 

NOTE 
The Dye Injector shall send notification, by radio, to 
all Dye Spotters at the t h e  the dye is injected. 
color, other than red, should appear at the Sanitary 
Sewer while dye testing a drain or a series of drains, 
then all discharging to the SS system is to be 
discontinued for two (2) hours and that drain is to be 
re-dye tested or, the drain is to be treated as 
Sanitary Sewer. 

6.4.1 Manhole Dye Sighting Location 

If a 

WARNING 
DO NOT ENTER THE MANHOLE AND USE EXTREME CAUTION 
WHEN REMOVING THE MANHOLE COVER! 

6.4.1.1 Remove the cover on each manhole and 
Test for gasses following the Health & 
Safety Plan. 

856D0181.005 



- DYE TESTING FOUNDATION FOOTING DRAINS 
i EGfG ROCKY FLATS PLANT Manual Number: 5-2 1000-OPS 

SW.33, Rev 0 
PAGE 10 OF 22 

Effective Date: 9/29/92 

EM OPERATIONS Procedure No: 
PROCEDURES MANUAL Page : 

CATEGORY 2 Organization: SWD 

6-4.1.2 

6.4.1.3 

6.4.1.4 

6.4.1.5 

6.4.1.6 

6.4.1.7 

Stand above the manhole while lowering 
the Backdrop Extension (See Appendix 5 )  
down into the flow of water. 

Upon receiving notification from the Dye 
Injector that dye has been introduced 
into the system, shine a high intensity 
light down on the face of the white 
backdrop and watch for the dye to appear 
in the stream 03 water for twice the 
ffBaselinelf time. 

Notify the Dye Injector by radio 
immediately upon sighting dye. 

Document the date, time and location of 
each-sighting on a DS Log Sheet. 

Repeat steps 6.4.1.2 through 6.4.1.5 for 
each dye sighting at that location. 

Sign each DS Log Sheets, at the end of 
the day. 

6 . 4 . 2  990  Diversion Box Dye Sighting Location 

WARNING 
DO NOT ENTER THE MZlNHOLE AND USE EXTREME CAUTION 
WHEN REMOVING TEE GRILLE ON THE 990 DIVERSION BOX. 

6.4.2.1 Remove grating from 990 Diversion Box 
following the Dye Test Health & Safety 
Plan. t 

6.4.2.2 Stand above the 990 Diversion Box on the 
fall side while lowering the Backdrop 
Extension (See appendix 5) down into the 
flow of water. 

\ 
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6.4.2.3 Upon receiving notification from the Dye 
Injector that dye has been introduced 
into the system, shine a high intensity 
light down on the face of the white 
backdrop and watch for the red dye to 
appear in the stream of water crossing 
over it for twice the llBaselinett time. 

6.4.2.4 Notify the Dye Injector by radio 
immediately upon sighting dye. 

6.4.2.5 Document the date, time and location of 
each sighting, on the DS Log Sheet. 

6.4.2.6 Repeat steps 6.4.2.1 through 6.4.2.5 for 
each required dye sighting at that 
location. 

6.4.2.7 Sign each DS Log Sheets, at the end of 
the day. 

6 . 4 . 3  Anticipated Flow Termination Point Dye Spotting 
Location 

6.4.3.1 Establish a safe location above the FTP 
for visual inspection of the water flow. 

6.4.3.2 Upon receiving notification from the Dye 
Injector that dye has been introduced 
into the system, watch for the red dye 
to appear in the stream of water for 
twice the ttBaselinett time. 

.~ 

6.4.3.3 Notify the Dye Injector by radio 
immediately upon sighting dye. 

6.4.3.4 Document the date, time and location of 
each sighting on a DS Log Sheet. 

each dye sighting at that location. 
6.4.3.5 Repeat steps 6.4.3.1 through 6.4.3.4 for 

6.4.3.6 Sign each DS Log Sheets, at the end of 
the day. 

L 

856D0181.005 
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6.5 Review Documents 

6.5.1 Review the Dye Test and DS Log Sheets for 
consistency and completeness. 

Sighting Log Sheets for consistency and 
neatness. 

6.5.2 Revise of reconstruct the Dye Test and Dye 

6 . 6  Finalize Documents 

6.6.1 

6.6.2 Send log sheets to RFP EMD Records Center to be 

Sign and date all Dye Test and DS Log Sheets. 

filed under the appropriate section of the DIS 
Master Log Book. 

7 -  RECORDS 

The log sheets are quality records and the originals shall 
be submitted to the EMD Records Center per 3-21000-ADM- 
17.01, Quality Records Management, for inclusion in the DIS 
Master Log Book. 

-- . 

85600181.005 
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APPENDIX 1 
Dye Test Log Sheet 

DYE TEST LOG SHEET 

BUILDING # 

for the tracer dye to enter the diversion box at building 990 .  

DYE Tr,S”D BY: WITNESSfi) BY: 
856D0181.005 

Signed Dated Signea Da:ed 
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APPENDIX 2 
Dye Sighting (DS) Log Sheet 

DPS SIGETING LOG SiiSZ" 
(DS) 

Da:e: 

Locacion: 

Dye Spozcer: 

I i 
i p l e ~ s e  ?=:E: n m e i  

I I 

I I i I 
I I 

I I I I 
I I 
1 I I 

I 

, 

I 

I 
I 

1 I I 
I 1 

i I I 

! I I 

. 85600181.005 

(signature) 
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APPENDIX 3 
Dye Test Ready Review Sheet and Contact L i s t  

DYE TEST 
READY REVIEW StiEET 

BUILDING# 

YES NO SECUP.IT): C-ICJLFMNCE RZQUI-XZD 

"RAINZNG REO'JIRE?EhTS COMTLETE 

ON PLAN Of THE DAY 

WOXK PERMIT 

YES NO 

YES NO NOT REQ 

YES NO NOT REQ 

CONTACT LIST 

Contact each group or in6ividual giving them: 

24 Hours Notice & 1 Hour Notice 

BUILDING OPERATIONS MANAGZR 

BUILDING HLS =.SA ENGINEER 

BUILDING LO/TO MANAGER D- 

PLANT PRO'ECTION X2464 

WALKIE-TALKIE (to get walkie-talkies) X6429 
- 

RL~XA/CERCLA - ALL= SHUBERT X5251 01177 

WASTE: WA"3 T R E A " T  PLANT (WWTP) - 
FRANK HuF=?.IAN XC502 D3il2 . 

WASTS O P m T I O N S  MANAGER - BOB MORGAN X6013 DlE55 

SURFACE WATER DIVISION (SWD) - 
BOB FI2ICWZG X8542 D3132 

856D0181.005 
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APPENDIX 4 
Work Materials L i s t  

WORK MATERIALS 

Prior to Dye Testing, the following items must be obtained: 

e 

e Engineering Sewer Drawings (copies) 

Dye Test Ready Review Sheet and Contact List 

e Drain Location Sketch(s) (copies) 

e 

e Water supply must be located 

FD&C Red #40 dye and a one tablespoon measuring devise. 

e 5 gallon bucket 

e 1 gallon container 

e Ready made drain covers 

e Four radios set at the same frequency and approved by 
Security 

e High-power flashlight 

e Dye Test Log Sheets 

e Dye Sighting (DS) Log Sheets 

e Writing Surface (Clipboard) 

e Writing Instruments 

0 Protective Clothing (Coveralls, latex gloves, etc.) 

e HNu or OVA Meter 

e LEL/O, Meter 

e Backdrop Extension (may be checked out from Surface 
Water Division of Environmental Management) 

* 
- 856D0181.005 
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APPENDIX 5 
Backdrop Extension 

\ 
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APPENDIX 6 
Tracer Dye Material Safety Data Sheen (MSDS) 

and Engineering Letter of Approval 

Internal Letter Rockwell International 014 
- 8-79  NO. September 20,  1989 Dam - 

* Those Listed ' D. W. Walker 
* Plant Utilities Eng. 
' Building 130 
* 5450 (dig. pager 320) 

SUwECT. TRACER DYE INJECTION I!i BUILDING DRAIN SYSTEMS 

Under current project Authorization No. 492249 - Drains Identification 
Study, Facilities Engineering personnel will be injecting tracer dye into 
the process drains in the buildings which.are connected or suspected to be 
connected to the process waste lines. This tracer dye test will provide a 
positive identification of the drain connections and will identify if there 
are cross connections between the process waste line(s) and the sanitary 
waste 1 ine(s). 

The test will be conducted using an Industrial Hygiene recommendec FDLC Red 
40 dye. The Haterial Safety Data Sheet (MSDS) for this dye is on file in 
the Industrial Hygiene office and is attached. The dye is a dark red dye 
used for food, drug and cosmetic which i s  not a ha:ardous material and has 
no known significant harmful environmental effect. The dye will be mixed 
in water to produce a dark red solution. Approximately 1 - 2 gallons o f  
this solution will be injected into the process drain followed by 
approximately 2 - 3 gallons of clear water. Facilities Engineering 
personnel will be observing the outcome of the drain lines at various 
locations in the building drain system. 
containing radioactive o r  other hazardous materials will be opened. 

The tracer dye test will be conducted for all buildings on plant site which 
have process drains. The test is tentatively scheduled to begin on 

4 September 25, 1989, and will continue through May 1990. Facilities 
Engineering will notify the Building Manager, Plant Protection, HSLE Area 
Engineer, Sewage Treatment Plant, Uti1 ity Area Manager, and RCRA/CERCLA 
Office o f  the date and building o f  the test 24 hours prior to the beginning 
of each test. In addition, Facilities Engineering will verbally notify the 
above offices 1 hour prior to actual dye injection. 

If you have any questions o r  foments, please feel free to contact me at 
extension 5450 o r  digital pager 320. 

No sealed drains in areas 

~. 

b. W. Walker, Project Engineer 
P1 ant U t i  1 i ties Engineering 
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APPENDIX 7 (Continued) 
Tracer Dye Material Safety Data Sheet (MSDS) 

TRACER DYE INJECTION TEST 

APPROVED: di?M 
C .  E. beutier 
f aci  7 it ies Engineering 

APPROVED: 
/ 

RCRA/CERCLA 

n 

- 
PI ant Services 

APPROVED: c& 
E. k. Naimon 
Waste Operations 

Distribution 

C. E. Beutler 
M. G. Colalancia 
t .  W. Coles 
A. Eden 
D. W. Ferrera 
J. P .  Koffer 
J .  R. Marshall 
J .  0 .  Hctarthy 
K .  B. McKinley 
E.  R. Naimon 
R .  E. Richardella 
V. T e r k u n H  
E .  A. Young 

Uti1 i t i e s  

I 

cc, / ///” 

APPROVED: 
R. E. Richaroelia 

._ HS&E Engineering 

i; 

856D0181.005 
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APPENDIX 7 (Continued) 
Tracer Dye Material Safety Data Sheet (MSDS) 

ROBERT KOCH INDUSTRIES INC. 

MATERIAL S A F n  DATA S H E  
0 

?R~L;'CC XM: FDrC Red #40 Color Index no: 16035 

I FDSC colon  are not hazardous material - so not I fall under m e  
J uri sal c i o n  of  D . 0 .T. I I 



c 

t 
DYE TESTING FOUNDATION FOOTING DRAINS 

’EG&G ROCKY FLATS PLANT Manual Number: 5-21000-OPS 
EM OPERATIONS Procedure No: SW.33, Rev 0 
PROCEDURES MANUAL Page: PAGE 21 OF 22 

Effective Date: 9/29/92 
CATEGORY 2 Organization: SWD 

APPENDIX 7 (Continued) 
Tracer Dye Material Safety Data Sheet (MSDS) 

s‘=3P2zz c3s-31s I Kee~ i n  closed containers. 

856D0181.005 
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APPENDIX 7 
Location Map 
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